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GAMMA ENERGY ANALYSTS RESULTS for 11OEM-1. Batch I

Sixteen water samples were prepared for Gamma Energy Analysis (GEA). The
samples were prepared by transferring 500.0 g of water sample into a 500 ml
Marinelli beaker. The sample container was then sealed, taped, labelled, and
then sealed in a plastic bag for counting. In addition to these samples, the
following samples were prepared for quality assurance purposes : 1)A sample
duplicate, 2)a matrix spike, 3)a reagent blgnk, and 4)a reagent blank spike.
The spike consisted of a known aliquot of Cs. A total of 20 samples were
analyzed as part of Batch 1.

The samples were prepared for counting following PNL-ALO-105. This procedure
covers the preparation of solid and liquid samples. Sample aliquots weighing
500.0 g of the water sample were sealed in new 500 ml Marinelli beakers.

The samples were analyzed by gamma-ray spectroscopy to determine the
quantities of gamma-ray emitting isotopes present. ince the 3 amples were
very low in observed activity, less than values for Co and Cs are reported
when there were not positive results. The samples were counted on "Diode K"
which is a lithium-drifted germanium detector and the work was performed
following PNL-ALO-464 and PNL-ALO-470.

The attached Table lists the measured values of 60go and ..Cs in the water
samples. There were no positive observations of Co or Cs. It was assumed
that the density of the groundwaters was 1.0 g/ml.

The detection limits quoted are calculated as if the isotope was present at a
level that is 2.5 times the square root of twice the average backgrgund. The
?De sigma detection limit determined using sample 92-02735-1-5 for Co and

Cs is < 1.0 and < 0.84 pCi/L, respectively.

The 13Cs result obtained for the matrix spike (92-02739-L-3) and the reagent
blank spike (92-02735-L-6) was 568 t 10 pCi/L and 563 t 9 pCi/L, respectively.
The average of these two values is 565 t 4 (t 0.6%) pCi/L. Thus, the
precision is well within the requested precision of t 25%. In terms of
accuracy, the known value of the spike is 558 pCi/L and within the counting
errors of each analyses. Thus the accuracy is also within the requested
accuracy of t 25%.
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Observed Radionuclide Activities in 1100 EM-1 Groundwaters - Batch 1

FNL ALz J L # Sample ID# Collection Weight 60 Co 137C

Date (kg) pCi/Lb c pCi/LP ,bc

92-02724-L-1 54529-16-A B01572 9-19-91 10:49 0.5000 < 4.9 < 3.4

92-02725-L-1 54529-17-A B01573 9-19-91 12:22 0.5000 < 4.5 < 3.5

92-02726-L-1 54529-18-A B01574 9-19-91 09:35 0.5000 < 5.2 < 3.7

92-02727-L-1 54529-19-A B01575 9-19-91 08:00 0.5000 < 2.2 < 1.8

92-02728-L-1 54529-07-A B015S9 9-23-91 07:52 0.5000 <.4.3 < 3.5

92-02729-L-1 54529-08-A B015T1 9-23-91 08:31 0.5000 < 4.5 < 3.3

92-02730-L-1 54529-09-A B015T3 9-23-91 09:25 0.5000 < 5.3 < 3.6

92-02731-L-1 54529-10-A B015T5 9-23-91 10:45 0.5000 < 2.3 < 1.8

92-02732-L-1 54529-11-A B015T7 9-23-91 10:16 0.5000 < 4.6 < 3.3

92-02733-L-1 54529-12-A B015T9 9-20-91 08:50 0.5000 < 4.2 < 3.4

92-02734-L-1 54529-13-A B015V1 9-30-91 11:05 0.5000 < 4.2 < 3.6

92-02735-L-1 54529-14-A B015V3 9-30-91 12:42 0.5000 < 3.7 < 3.5

92-02735-L-2 54529-14-3 B015V3 9-30-91 12:42 0.5000 < 3.9 < 3.1

92-02735-L-5 54529-15-A 9-30-91 12:42 0.5000 < 2.6 < 2.1

92-02735-L-6 54529-15-8 2-01-92 12:00 0.5000 < 3.6 563 ± 9

' The detection limits quoted are calculated as if the isotope was present
times the square root of twice the average background.

b The known spike value for the 137Cs is 558 pCi/L.

C The density of the water sample was assumed to be 1.0 g/ml.

at a level that is 2.5

C



1
.1

C
0

0,

' The detection limits quoted are calculated as if the isotope was present at a level that is 2.5
times the square root of twice the average background.

b The known spike value for the 237Cs is 558 pCi/L.

C The density of the water sample was assumed to be 1.0 g/ml.

PNL ALD # LRB f Sample IDW Collection Weight 6 0 Co 137CE

Date (kg) pCi/La,b c pCIaOb.c

92-02736-L-1 54529-20-A B015V5 9-30-91 10:05 0.5000 < 4.3 < 3.0

92-02737-L-1 54529-21-A 5015V7 9-20-91 07:58 0.5000 < 5.6 < 4.4

92-02738-L-1 54529-22-A B015V8 9-20-91 09:33 0.5000 < 2.5 < 2.1

92-02739-L-1 54529-23-A 3015V9 9-23-91 11:35 0.5000 < 4.2 < 3.7

92-02739-L-3 54529-24-A 2-01-92 12:00 0.5000 < 3.9 568 1 10



GAMMA ENERGY ANALYSIS RESULTS for 1100EM-1. Batch 2

Thirteen water samples were prepared for Gamma Energy Analysis (GEA). The
samples were prepared by transferring 500.0 g of water sample into a 500 ml
Marinelli beaker. The sample container was then sealed, taped, labelled, and
then sealed in a plastic bag for counting. In addition to these samples, the
following samples were prepared for quality assurance purposes : 1)A sample
duplicate, 2)a matrix spike, 3)a reagent blink, and 4)a reagent blank spike.
The spike consisted of a known aliquot of 1 Cs. A total of 17 samples were
analyzed as part of Batch 2.

The samples were prepared for counting following PtL-ALO-105. This procedure
covers the preparation of solid and liquid samples. Sample aliquots weighing
500.0 g of the water sample were sealed in new 500 ml Marinelli beakers.

The samples were analyzed by gamma-ray spectroscopy to determine the
quantities of gamma-ray emitting isotopes present. !0ince thqamples were
very low in observed activity, less than values for Co and Cs are reported
when there were not positive results. The samples were counted on "Diode K"
and "Diode HH" which are lithium-drifted germanium detectors [Ge(Li)) and the
work was performed following PNL-ALD-464 and PNL-ALO-470.

A Deficiency Report (DR 92-017) was filed on Diode K on 3/25/92. A problem
was noted with the counting system and the check source was counted to
determine if the system was "in control." It was determined that the detector
was not in control and that data from that date back to the nearest good
control count was suspect. The results from three samples were affected. The
data obtained with Diode K was removed from the data table and the samples
counted on Diode HH. No additional samples were counted on Diode K.

The attached Table lists the measured values of 6OCo and 13 Cs in the water
samples as deterined usg Diode K and Diode HH. There were no positive
observations of Co or Cs above the system background. The smaller less
than values listed for samples counted on Diode K are primarily the result of
a larger and more efficient Ge(Li) detector compared to that in Diode HR. It
was assumed that the density of the groundwaters was 1.0 g/ml.

The detection limits quoted are calculated as if the isotope was present at a
level that is 2.5 times the square root of twice the average backgreund. The

e sigma detection limit determined using sample 92-02742-L-5 for Co and
Cs is < 1.0 and < 0.80 pCi/L, respectively for Diode K,and < 2.7 and c 2.6

pCi/L, respectively for Diode HH.

The "3 Cs result obtained (or the matrix spike (92-02742-L-3) was 567 t 11
pCi/L for Diode K. The 13 Cs result obtained for the matrix spike (92-02742-
L-3) and the reagent blank spike (92-02742-L-6) was 564 t 12 pCi/L and 570 ±
12 pCi/l, respectively for Diode HH. The average of the two values for
Diode HH is 567 ± 4 (± 0.7%) pCi/L. Thus, the precision is well within the
requested precision of t 25%. In terms of accuracy, the known value of the
spike is 558 pCi/L and within the counting errors of each analyses. Thus the
accuracy is also within the requested accuracy of ± 25% for Diode HN and
Diode K.
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Observed Radionuclide Activities in 1100 EM-1 Groundwaters - Batch 2

Collection Weight 6 0C, 6r CS

FNL ALO # IRE * Sample ID Diode K Diode MH Diode K Diode HH

Date (kg) pCi/La b c pCi/LF -n - pCi/ tb,c pCi/Lab'c

92-02740-L-1 54529-27-A B0150 9-23-91 0.5000 < 4.7 < 11 < 3.8 < 11
11:37

92-02741-L-1 54529-28-A B015W1 9-23-91 0.5000 < 3.4 < 10 < 3.8 < 10
11:38

92-02742-L-1 54529-29-A B015W2 9-20-91 0.5000 < 4.8 < 13 < 3.6 < 13
10:16

92-02742-L-2 54529-29 -B B01572 9-20-91 0.5000 < 44 < 9.7 < 3.8 < 9.8
10:16

92-02742-L-3 54529-30-A 0157W2 2-01-92 0.5000 < 5.7 < 10 567 t 11 564 ± 12
12:00

92-02742-L-5 54529-31-A 9-20-91 0.5000 < 2.4 <6.8 < 2.0 < 6.6
10:16

92-02742-L-6 54529-32-A 2-01-92 0.5000 < 11 570 ± 12
12:00

92-D2743-L-1 54529-36-A B0153 9-24-91 0.5000 < 2.6 < 11 < 2.1 < 11
1_ 07:10

92-02744-L-1 54529-37-A B01BV6 11-13-91 0.5000 < 3.8 < 6.8 < 3.4 ,< 6.8
09:28

The detection limits quoted are calculated as if the isotope was present at a level that is 2.5 times the
square root of twice the average background.

b The known spike value for the 3Cs is 558 pCi/L.

C The density of the groundwater sample was assumed to be 1.0 g/ml.
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FNL AL- *

92-02744-L-1

LRB #

54529-37-A

Sample ID

BO1BV6

Collection

Date

11-13-91
09:28

Weight

(kg)

0.5000

60co

Diode X

pCi/L,bc

92-02745-L-1 54529-38-A B01BV9 11-13-91 0.5000 < 4.8
10:23

92-02746-L-1 54529-39-A B01BW2 11-12-91 0.5000 < 3.7
1 08:44 _:

92-02747-L-1

92-02748-L-1

92-02749-L-1

54529-40-A

54529-41-A

54529-42-A

801BW5

301B818

B01BXI

11-12-91
09:44

11-12-91
10:20

11-12-91
10:58

0.5000

0.5000

0.5000

< 5.1

< 2.6

< 4.4

92-02750-L-1 54529-43-A B01C38 11-13-91 0.5000
1 09:32 1

92-02751-L-1 54529-44-A BOIC11 11-12-91 0.5000

9I 1 _12:33

92-02752-L-1 54529-45-A 301C28 11-15-91
11:53

0.5000

60C 7Cs
Diode HH Diode K

pCi/La.b,c pC/La~b,c

< 13

< 10 < 3.8

<11 < 3.1

< 11 < 3.6

< 11 < 2.2

< 10 < 3.2

< 9.9

< 6.3

< 8.2

* The detection limits quoted are calculated as if the isotope was present at a level that is 2.5 times the
square root of twice the average background.

b The known spike value for the 137Cs is 558 pCi/L.

The density of the groundwater sample was assumed to be .0 g/ml.

e0
I

0
0
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137Cs

Diode HH

pCi/LF.b.c

< 13

< 9.9

< 11

< 12

< 11

< 11

<9. 7

< 6.4

< 8.6

I I I I I
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Project/Work Package:

Project/WP Title:

Requested Analysis:

ACL Sample Numbers:

QUALITY CONTROL DATA REVIEW

19432/M2776

1100-EM-1 Groundwater Analysis

GEA

92-02724 - 92-02739

I have reviewed the data specified above for completeness and compliance with
project requirements.

J. Lelan(YDaniel
Data Quality Officer
Analytical Chemistry Laboratory

Date'
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GAMMA ENERGY ANALYSIS RESULTS for 1100EM-1. Batch I

Sixteen water samples were prepared for Gamma Energy Analysis (GEA). The
samples were prepared by transferring 500.0 g of water sample into a 500 ml
Marinelli beaker. The sample container was then sealed, taped, labelled, and
then sealed in a plastic bag for counting. In addition to these samples, the
following samples were prepared for quality assurance purposes : 1)A sample
duplicate, 2)a matrix spike, 3)a reagent blInk, and 4)a reagent blank spike.
The spike consisted of a known aliquot of 1 Cs. A total of 20 samples were
analyzed as part of Batch 1.

The samples were prepared for counting following PNL-ALO-105. This procedure
covers the preparation of solid and liquid samples. Sample aliquots weighing
500.0 g of the water sample were sealed in new 500 ml Marinelli beakers.

The samples were analyzed by gamma-ray spectroscopy to determine the
quantities of gamma-ray emitting isotopes present. lnce th ?amples were
very low in observed activity, less than values for Co and 3 Cs are reported
when there were not positive results. The samples were counted on "Diode K"
which is a lithium-drifted germanium detector and the work was performed
following PNL-ALO-464 and PNL-ALO-470.

The attached Table lists the measured values of o and 137CS in the water
samples. There were no positive observations of 6 Co or Cs. It was assumed
that the density of the groundwaters was 1.0 g/ml.

The detection limits quoted are calculated as if the isotope was present at a
level that is 2.5 times the square root of twice the average backgr und. The
?De sigma detection limit determined using sample 92-02735-L-5 for Co and

Cs is < 1.0 and < 0.84 pCi/L, respectively.

The 13Cs result obtained for the matrix spike (92-02739-L-3) and the reagent
blank spike (92-02735-L-6) was 568 t 10 pCi/L and 563 ± 9 pCi/L, respectively.
The average of these two values is 565 ± 4 (± 0.6%) pCi/L. Thus, the
precision is well withinfthe requested precision of t 25%. In terms of
accuracy, the known value of the spike is 558 pCi/L and within the counting
errors of each analyses. Thus the accuracy is also within the requested
accuracy of t 25%.
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Observed Radionuclide Activities in 1100 EM-1 Groundwaters - Batch 1

FNL ALa 0 LRD # Sample ID# Collection Weight 6 0 Co 137cs
Date (kg) pCi/La,b,c pCi/LA.bc

92-02724-L-1 54529-16-A 301572 9-19-91 10:49 0.5000 < 4.9 < 3.4

92-02725-L-1 54529-17-A B01573 9-19-91 12:22 0.5000 < 4.5 < 3.5

92-02726-L-1 54529-18-A 301574 9-19-91 09:35 0.5000 < 5.2 < 3.7

92-02727-L-1 54529-19-A B01575 9-19-91 08:00 0.5000 < 2.2 < 1.8

92-02728-L-1 54529-07-A 015S9 9-23-91 07:52 0.5000 < 4.3 < 3.5

92-02729-L-1 54529-08-A B015T1 9-23-91 08:31 0.5000 < 4.5 < 3.3

92-02730-L-1 54529-09-A B015T3 9-23-91 09:25 0.5000 < 5.3 < 3.6

92-02731-L-1 54529-10-A 3015T5 9-23-91 10:45 0.5000 < 2.3 < 1.8

92-02732-L-1 54529-11-A B015T7 9-23-91 10:16 0.5000 < 4.6 < 3.3

92-02733-L-1 54529-12-A B015T9 9-20-91 08:50 0.5000 < 4.2 < 3.4

92-02734-L-1 54529-13-A DOlSVl 9-30-91 11:05 0.5000 < 4.2 < 3.6

92-02735-L-1 54529-14-A B015V3 9-30-91 12:42 0.5000 < 3.7 < 3.5

92-02735-L-2 54529-14-B B015V3 9-30-91 12:42 0.5000 < 3.9 < 3.1

92-02735-L-5 54529-15-A 9-30-91 12:42 0.5000 < 2.6 < 2.1
92-02735-L-6 54529-15-B 2-01-92 12:00 0.5000 < 3.6 563 ± 9

The detection limits quoted are calculated as if the isotope was present at a level that is 2.5
times the square root of twice the average background.

b The known spike value for the 17s is 558 pCi/L.
C The density of the water sample was assumed to be 1.0 g/ml.

C
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' The detection limits quoted are calculated as if the isotope was present at a level that is 2.5
times the square root of twice the average background.

b The known spike value for the 17Cs is 558 pCi/L.

C The density of the water sample was assumed to be 1.0 g/m1.

PNL ALO i LRB i Sample ID# Collection Veight 60GO 137C,

Date (kg) pCi/ldabc pCi/LEb.c

92-02736-L-l 54529-20-A B015V5 9-30-91 10:05 0.5000 < 4.3 < 3.0

92-02737-L-1 54529-21-A B015V7 9-20-91 07:58 0.5000 < 5.6 < 4.4

92-02738-L-1 54529-22-A f015V8 9-20-91 09:33 0.5000 < 2.5 < 2.1

92-02739-L-1 54529-23-A B015V9 9-23-91 11:35 0.5000 < 4.2 < 3.7

92-02739-L-3 54529-24-A 2-01-92 12:00 0.5000 < 3.9 568 ± 10



I. Gamma Energy Analysis Results
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II. Primary Analytical Data
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II.A. Sample Preparation
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ANALYTICAL BATCH FORM

Date: 3/rs/9 Analysis:

Analyst:_ N Per Instrument # Thtodg K

Batch#: I

LRB # Sample 10# sample sample matrix reagent reagent
dupe spike blank blank

spike

54529-7-A 92-0272-L-1 x

54529-8-A 92-02729-L-1 x

54529-9-A 92-02730-1 x
54529-10-A 92-02731-L-1 x

54529-11-A 92-027324,1 x

54529-12-A 92-02733-L-1 x

54529-13-A 92-02734-L1 x

54529-14-A 92-02735-L-1 x
54529-14-8 92-02735-L-2 x

54529-15-A 92-02735-L-5 x

54529-15- 92-02735-L-6 x

54629-16-A 92-02724-L-1 x

54529-17-A 92-02725-L-1 x

54529-18-A 92-02726-L-1 x

54529-19-A 92-02727-L-1 x

54529-20-A 92-02736L-l x

54829-21-A 92-02737-L-1 x

64529-22-A 92-02736-L1 x

5452923-A 92-02739"- x

54829-24-A 92-2739-L-3 x

D02-00 9
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RAYGUN ANALYSIS
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Raygun - RSX Version 10-Jon-90

Analysis performed by: E. A. LEPEL

Sample: 54529-7A 92-02728-L-1
Weight: 0.50000 L

1?
3 $2

(26-MAR-1992 15:00:56)

Irradiation date:

Count date:

Decay:

Count times: REA
LIVE

Dead tim,:

Detector: K

23-Sep-1991 at 7:52:00

26-Jan-1992 at 16:44:00

127.4d ( 11004720. seconds)

L TIME 24.35h ( 87658.000 seconds)
E TIME 24.35h ( 87645.992 seconds)

0.01 percent

P0s e 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:116,23effmarna. K

Spectrum from file : 545297A.K;l

6 c0kground subtractions from file: ve:[1I6,l3BacKg. K

Peck Region
channel start end

Gross Net Energy Gammas
counts area ++ (keV) /sec

123.* 53.99
132.* 75.15
246.* 93.17
62. 140.88
187.* 185.94
186.* 198.41
193.* 238.68
26. 295.98
47. 321.70
46.* 351.85

506.* 510.10
56.* 582.59
51.* 608.74
50. 633.46
34.* 645.8
53.* 910.12
31.* 1333.97
18. 1457.30

305.4 14GO.75
9. 1493.11
0. 1525.D9
10. 1548.07
1Z. 15CC.93
12.* 1552.10

Err System
V SD bkgd

1.233E-01 100.0
5.699E-02 100.0
4.710E-02 100.0
3.725E-02 57.0
3.012E-02 100.0
3.012E-02 100.0
3.311E-02 100.0
3.650E-02 100.0
3.744E-02 100.0
3.905E-02 100.0
4.601E-02 100.0
5.015E-02 100.0
5.172E-02 100.0
6.990E-02 47.1
6.103E-02 100.0
6.264E-02 100.0
7.819E-02 100.0
?.509E-02 100.0
9.867E-02 100.0
7.165E-02 100.0
7.255E-02 100.0
7.239E-02 100.0
7.260E-02 100.5
7.090E-02 100.0

59.
190.
171.
0.

163.
54.

255.
0.
0.

129.
581.

52.
104.

0.
70.
50.
24.

0.
273.
0.
0.
0.
0.

12.

tA 44'

e0

0
C.:
N.J

1
2
3
4
5
6

?
12

13
14

16

17
18

19

21
2422-

51.
73.
v8.
138.
184.
197.
234.
295.
:320.
350.
5U7.

07.
628.
l15.
09.

1331.

I- 

I 52,.

52.8
74.0
92.0

139 .0

197.4
237.6
295.0
326. 7
358.9

63-2.7

14.. 2
i 1C .6
leK C
52F. 0

1 .C

1 .

54.
76.
93.
140.
186.
2C0.
241.
295.
321.
351.
513.
585.
610.
633.
847.
912.

1334.
145S.
1453.
1493.
1525.
1543.
15(9.1 1'i11.

1828.
1656.
2443.
1134.
1033.
1115.
1601.
162.
297.
264.
923.
308.
242.
257.

150.
E4.
56.

358.
17.
16.
17.

C



K,
V.

25
26
27
20
29
30

1603.9
1765.8
1915.0
2U32.9
2037.0
20339.0

1603.
1763.
1915.
21370.
2037.
2130.

1604.
1767.
1915.
2033.
2037.
2H39.

25.
71.
13.
30.
11.
13.

9.
37.*

i.
8.*
B.

1603.90
1765.71
1914.81
2032.62
2036.72
2038.72

7.782E-02
8.340E-02
8.723E-02
8.542E-02
8.528E-02
8.473E-02

100.0
1i0.0
100.0
100.0
100.8
100.0

0.
39.
9.
0.
8.
0.

++ INot Peak nrea above the Compton Continuum before correction for system
bccKCjroUnd. Values floqed with a * are subsequently corrected for
stetcr bochground before calculation of obsolute emission rate (gams/sec)

Corro1 Ond ruclide lookup from $ilo! vQ:'lS.,S]NTBACO.dot
RaP% at 125.94 Kov is onmiguously assigned; component has been removod.

U235 ci 295.94 kv is ombicuously assigned; component has been removed.

*:' Least-zc:unrcs Resul t si
(interferences)

nuclide rnergy CIps at uCi peoK err deyv
hc zero timo /L froc (M) (sig)

pCI error
/L )

I K 42 - - - - 9.42SE-0 I

S4Cf.75 9.406E-21

2 T12HS - - - - 6.262E-C2

5F2.59 6.262E-02

3 Mj214 - - - - 1.151E-01

Cr3.74 1,151E-01

4 Pb?12 - - - - S.720E-02

23.60 C.720E-02

5 Pb214 - - - - 1.06E-01

351.C5 1.066E-01

6 fl 22E - - - - 2.462E-CI

r10.12 2.4C2E-Cl

5.094E-05 - - - - - -- - - - 5.084E+01 100.0a

5.084E-05 1.00 100.00 0.00

3.385E-06

3.385E-O 1.88 180.88 0.88

6.223E-06

6.223E-O6 1.00 100.00 0.00

4.713E-06

4.713E-06 1.00 100.00 0.00

5.729E-06

5.729E-06 1.00 100.00 0.00

1.331E-05

3.385E+00 100.00

6.223E+00 100.00

4.713E+00 100.00

5.729E+00 100.00

1.331E+01 100.01

l.331E-05 1.00 100.00 0.00

The folloving ore upper I imit values:

P, 7 - - - - 2.13E+S0 1.156E-04

.r 4, - - -- I C15iE-05

- - - - - - - - 1.156E+02 100.00

- - - - - - - - 1.054E+01 120.00

/

e
C
1'3

0

) 1 )



4 -. I

Un

Un

Un

Un

Un

Cr 51 - - - - 8.582E+00

Mn 54 - - - - 8.164E-02

Fv 59 - - - - 1.056E+00

Co 5 - - - - 2.101E-01

Co 60 - - - - 7.959E-02

Zn 65 - - - - 1.889E-01

able to compute upper limit

Zr 95 - - - - 4.304E-01

0!'1 to compute upper limit

Nb 94 - - - - 6.260E-02

fb 95 - - - - 6.841E-01

Obilr to compute upper limit

Iblo to compute upper limit

±lir to compute upper limit

-03 - - - - 1.104E+00

rulOG - - - - 1.549E+00

rIIllrm - - - - 3.160E-0I

Sn13 - - - - 1.896E-01

Sn125 - - - - 1.643E+04

SnI7um - - - - 3.738E+01

Ss124 - - - - 7.123E-01

5'h!25 - - - - 5.076E-01

blo to computO upper limit

H'e to compute uppcr limit

Tn2Im - - - - 3.GSSE+o I

'lc, to "cmputr upprr limit

Unc

Unc

Unc

4.639E-04

4.413E-06

5.70SE-05

1. 13GE-05

4.302E-06

1.02IE-05

for Zr 89 ,

2.32E-05

for Zr 97 .

3.384E-06

3.698E-05

for Nb 9? .

for Nb 95m.

for lb 99 ,

5.965E-05

8.374E-05

1.70SE-05

1.025E-05

0.879E-01

2.021E-03

3.650E-05

2.744E-05

for Si127,

for Te132 ,

1.675E-03

for Tol31m,

1

Tdecay

Tdecay

Tdecay

Tdecay

Tdocay

- - - 4.639E+02

- - - 4.413E+00

- - - 5.7@BE+01

- - - 1.136E+01

- - - 4.302E+00

- - - 1.021E+01

20*T1/2.

- - - 2.326E+01

20*T1/2.

- - - 3.384E+60

- - - 3.698E+01

20*T1/2.

20*T1/2.

20*TI/2.

- - - 5.965E+01

- - - B.374E+01

- - - 1.708E+01

1.025E+01 100.00

Tdecay

Tdecoy

Tdocay

- - - 1.879E+05 100.00

- - - 2.021E+03 100.88

- - - 3.650E+01 100.00

- - - 2.744E+01 100.00

20*TI/2.

20*TI/2.

- - - 1.675E+03 1CO.O0

20*TI/2.

1131 - - - - 2.tGI3E+'61 I.GSSE+O DO

o
C
"3
I

0
CA,cc

100.00

100.00

100.00

100.00

100.01)

100.0

100.0

I00.00

100.00

100.00

100.00

1.006E+06 10C..C



):). I

Unablo to

Unale to

( 134

Cr136

CS 13

Ba 14,

Unable to

Cr141

Uneble to

Cr 44I

EL, 154

Eu 155

-f175

Hf 11

Ta162

Pb210

Fa226

1235

L2S3

Unable to

('m241

compute upper limit

compute upper limit

- - - - 4.239E-01

- - - - l.0CCE+02

- - - - 6.529E-02

- - - - 4.266E+02

compute Lipper limit

compute upper limit

- - - - 3.639E-01

- - - - 4.E0IE-01

- - - - 1.542E-01

- - - - 1.585E-01

- - - - 6.044E-01

- - - - 7.460E-01

- - - - 4.233E+02

- - - - 6.035E-01

- - - - 1.641E-01

- - - - 1.341E+01

compute upper limit

- - - - 2.72BE-01

The followinq poKE ucre not
fnlroy cgcnmcs/sec peterr

5B."S 1.2334E-01 100.0
75.15 5.69CE-C2 100.0
93.17 4.?7IOE-C2 100.0
1KD.CO 3.72EIE-r2 57.0

:E.4r 0. 1 1E-C2 100.0

2! .7 C.YE-L2 IC0 .
I I EFl.1 4. .(-C2 1W.0
I- (. .' C s-rr

for 1132

for 1133

2.292E-05

5.073E-03

3.529E-06

2.3 1BE-02

for Lol40

4. M5E-65

for Co143

2.075E-05

2.487E-05

8.335E-06

8.566E-0s

3.267E-05

4.032E-05

2.288E-02

4.343E-05

6.869E-06

7.25DE-04

for Np239

1.475E-05

dentified:
Cl *

0.0000000
0.0000000
0.0000000
F.7486254E-
C. 0000030
C. 474S2 14
C.C06C00

Tdecay

Tdecay

20*TI/2.

20*TI/2.

- - - - - - - - 2.292E+01

- - - - - - - - 5.873E+03

- - - - - - - - 3.529E+00

- - - - - - - - 2.318E+04

, Tdecay > 20*TI/2.

- - - - - - - - 4.95!E+01

Tdecay > 28*TI/2.

- - - - - - - - 2.075E+01

- - - - - - - - 2.487E+01

- - - - - - - - 8.335E+00

- - - - - - - - 8.566E+00

- - - - -- - - - 3.267E+1

- - - - - - - - 4.032E+01

- - - - - - - - 2.288E+04

- - - - - -- - - 4.343E+01

- - - - - - - - 8.869E+00

- - - -- - - - - 7.250E+02

100.00

100.00

100.00

100.00'

1021.00

100.00

100.00

100.00
1B. 00

100.00

100.00

103.00

100.00

100.00

100.0

, TdecOy > 20*TI/2.

- - - - - - - - 1.475E+01 100.00

-05

2.E-61769E-02
7 .rocvnr ! O

)

A

.5
2
3
4
6
S
S

i



S

15 845.68 6.1029E-02 100.0 0.0600008
17 1333.97 7.8189E-02 100.0 0.5734761,
18 1457.30 7.50P7E-02 100.0 0.000000
20 I493.I1 7.1655E-02 100.0 0.0000000
21 1525.09 7.2550E-02 100.0 0.6030008
22 lSI4.07 7.2389E-02 100.0 0.6000000
23 156B.S3 7.2597E-02 100.0 0.00080
24 IeE2.?0 7.09(32E-02 100.0 0.0000000
25 1613.90 7.7821E-02 100.8 0.0000080
26 1765.71 8.3399E-02 100.0 3.3551864E-03
27 I314.S1 8.7232E-02 100.0 0.06000080
20 2032.62 8.5477E-02 100.0 0.0000008
29 2036.72 6.5200E-02 100.0 0.6000000
3 203C.72 8.472@E-02 100.0 0.8000008

If CI > 0 Confidence threshold was not exceeded
CI - 0 Encravj Jindow test failure
1I = -1 Extreme Half Life test failure
CI = -2 Extreme As. Como comparison test failure
Cl -E Unable to estrimate area of Assoc. Go...

ev
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Roygun - RSX Version 10-Jon-90

Analysis performed by: E. A. LEPEL

Sample: 54529-BA 92-02729-L-1
Weiicht: 0.58000 L

Irradiation date:

Count date:

Decay:

Count tims: REAL T1ME
L1VE TIME

Dead timn:

Doircior: K

(26-mR-1992 15:01:19)

23-Sep-1991 at 8:31:00

29-Jan-1992 at 17:13:00

12B.4d ( 11090520.

24.17h ( 87030.000
24.17h ( 87017.000

seconds)

seconds)
seconds)

0.81 percent

P s 4 0 Geometry Factor: 1.000

Efficicncirr and shape parameters from file: vo:[116,23effmarna. K

Spectrum from file : 545298A.K;

Bcslcun! £tubtract ions from f ile: ve:1116, 1)Backg. K

Peck Region
chonnel stert

92.2
139.0
174.0
185.0
197.4
237.7
294.3
35G.7
445.1
506.4

5B2.0
595 .0
667.9

691 .6
S23.

E C.

173 .13
Ill .17.i J

91.
138.
172.
164.
195.
cM7.

293.
349.
445.
506.
507.
561.
53.
607.
6517.
Ell.
£23.

in.

end

93.
140.
177.
187.
198.
242.
296.
351.
447.
567.
513.
585.
596.
616.
662.
691.
C25.

S12.

1121.
1433.
I4SI.
I rQ.

Gross Net Energy
counts area ++ (KeV)

1251.
1167.
1891.
1292.
1163.
1363.
654.
422.
257.
168.
913.
306.
249.
334.
2C2.
55.

102.
274.
174.
34.

101.
347.

1.

132.*
127.
103.
213. *
133.*
149.*
104.*
94.*
44.
51.

509.*
77.*
72.*

144. *
48.*
19.
21.
77.*
6C.*
12.
31.*
269.*

93.16
139.96
174.96
185.91
198.31
238.60
'295.20
351.56
445.89
507.09
510.62
582.67
595.71
608.58
661.01
691.60
824.46
845.66
910.40
994.41

1120.27
1460.75

IC. 1491.69
07. . 1E !. 6

Gammas Err System
/see x SD bkgd

4.084E-82
5.817E-02
4.769E-02
2.96?E-02
3.941E-02
3.345E-02
3.559E-82
3.933E-02
4.57 IE-02
5.8766E-02
4.569E-02
4.819E-02
5.540E-02
5.590E-02
5.203E-02
5.366E-02
5.851E-02
6. 166E-02
5.973E-02
6.755E-02
7.074E-02
7.6406E-02
7.628E-02
7.68-1E-02

100.0
36.9
58.9

10.0
73.7
100.0
180.0
100.0
4B.8
33.3
100.8
188.0
70.2
100.8
100.0
180.0
100.0
100.0
100.0
100.0
100.8
100.0
100.0
100.0

170.
0.
B.

162.
54.

253.
56.

128.
0.
0.

5?7.
52.
31.
103.

14.
0.
0.

69.
49.
0.

28.
271.

0.
12.

eC
N

C

N
2
3
4
5
6

1 --I 6,15

11 C
12
13

IA
24

25

2-19

21
27
2:

2

IS

i



)

1764.6 1762. 1766.
1928.9 1925. 1929.
2015.0 2015. 2015.

71.
44.
II.

34.*
19,
6.

1764.52
1928.72
2014.76

8.631E-02 108.0
8.132E-02 100.0
8.770E-02 100.0

++ ft-A Peak fl.rea obove the Compton Continuum before correction for system
hccl'rround. VOlues floagjod with a * are subsequently corrected for
SLSYcm bockgrounci beforo culculat ion of absolute emission rate (gams/sec).

Gomn,-rtj
Ro226 at
U235 at

Sc 'I5 at
ToIC2 c I

ane, nucl ide looKup from file: ve:[116,3]NTOBACO.dat
125.91 Rev is ombiguously assigned; component has been
165.91 Kev is ambiuously assigned; component has been

1126.27 kev is ambiguously assigned; component has been
1126.27 Kev is ambiguously assigned; component has been

removed.
removed.
removed.
removed.

** Loat-.coorrr Resul ts *:

nLtl id- rnrgy rips at
Rev zcro time

I K 49 - - - - 7.283E-01

1450.75 7.263E-01

2 Cr127 - - - - 6.156E-02

661.01 6.156E-02

3 T1205 - - - - 6.019E-62

5B2.67 6.019E-02

4 P1214 - - - - 1.469E-01

(interferences)

uCi peaK err dev pCi error
Sfroc X) (sig) /L (M)

3.937E-05

3.937E-05 1.00 100.00 0.00

3.327E-O6

3.327E-OG 1.00 100.00 0.00

3.253E-06

3.253E-06 1.00 100.00 0.00

7.940E-06

3.937E+01 100.00

3.327E+00 100.00

3.253E+80 100.00

7.940E+00 82.02

C00.58 1.245E-01 6.728E-06 1.18 100.00 -0.44
1120.27 4.793E-01 2.591E-05 0.31 100.00 1.71

1 Pb2l2 - - - - 0.819E-02

235.60 1.619E-02

6 PW'2! - - - - 1.263E-01

4.767E-06

4.767E-06 1.0e 100.00 0.00

6.82eE-86

4.767E+00 100.00

6.826E+80 73.23

205.20 1.854E-01 I.602E-05 0.68 100.00 0.78
B5l.FE 1.06FE-01 5.770E-06 1.18 1C0.00 -0.45

7 flc22S--- - -2.--TE-0I

5 f.42 2.343E-01

..269E-05 - - - - -

1.2ESE-O5 1.00 16.0.63 6.00

1.269E+P1 100.01

The ollowinq re uppor limit 'lurs

25
26
27

))

39.
0.
0.

eC
I':
C
A
Cc



BE 7 - - - - 2.274E+10 1.229E-04. -

So 46

Cr 51

Mn 54

Fe 59

Co 58

Co 60

Zn 65

Unablo to

Zr 95

Unoble to

Nb 94

Nb 95

Unablo to

Untblo to

Unable to

Ru ISIS

rEul[Is

n 113
S nI IS
Sn 125

qrn I17m

b 124

Una!o to

Unc;-lo to

TrI Fm

- - - - 1.922E-01 1.039E-05

- - - - D.337E+f 5.047E-04

- - - - 7.932E-02 4.207E-86

- - - - 1.093E+00 5.90SE-05

- - - - 2.CS7E-01 1.128E-05

- - - .375E-02 4.527E-O6

- - - - 2.621E-01 1.092E-05

computo upper limit for Zr 89 ,

- - - - 4.424E-1 2.391E-05

rompUte uppcr limit for Zr 97 ,

- - - - 6.014E-r2 3.252E-86

- - - - 7.654E-01 4.159E-05

computo upper limit for Nb 97 ,

compote upper limit for Nb 95m,

Compute upper limit for Mo 99

- - - 1..19E+00 5.50BE-05

- - - - 1.211E+00 6.545E-05

- - - - 3.071E-01 1.666E->5

-- - - l.lIE-01 9.792E-06

- - - - 1.C65E+04 1.006E+00

- - - - 3.619E+01 2.064E-03

- - - - 6.433E-01 3.477E-05

- - - - 4.7TFE-01 2.545E-05.

comruto ppor limit for S ?127 ,

cmvutr upprr imit for TolD2

-- - -- - 3.2??E+l 1.7-3-

- - - 1.229E+02 100.00

TdeCoy

Tdecoy

Tdeooy

Tdecoy

Tdeooy

- - - 1.039E+01

- - - 5.047E+02

- - - 4.287E+00

- - - 5.908E+01

- - - 1.128E+01

- - - 4.527E+00

- - - 1.092E+01

20*TI/2.

- - - 2.391E+01

20*TI/2.

- - - 3.251E+00

- - - 4.159E+01

20*TI/2.

20*T"1.

20*T1/2.

- - - 5.508E+01

- - - 6.546E+01

- - - 1.66@E+01

- - - 9.792E+60

- - - .86BE+06

100.00

100.00

100.80

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

- - - - - - - - 2.064E+03 100.00

Tdecay

Tdocay

- - - - 3.477E+01 100.00

- - - - 2.545E+01 100.00

> 20*TI/2.

> 20*TI/2.

- - - - 1.744E+03 100.00

eC
1%:

0



Unable to compute upper limit for Te131n, Tdecoy > 20*TI/2.

1131

Unable to

Unable to

Cn 134

Cse136

Do 140)

Unchie to

C 141

Unablo to

Cr144

Ev154

E055
N Ff 175

Hf 181

Ta0C2

CA Pb2lB

ra226

1235

L1232

Unaolo to

Im41

The

2

S

compute

compute

compute

computo

compute

2. 149E+04

upper limit

upper limit

4.200E-01

1. 126E+02

4.594E+02

upper limit

9.575E-01

upper limit

3.824E-01

4.927E-61

1.574E-ll

1.661E-0l

C.215E-0 I

7.292E-01

4.309E+02

S. 01E-01

1. 649E-0 I

1 .468E+01

upper limit

2.753E-01

1. 162E+00

for 1132

for 1133

2.270E-05

6.085E-03

2.483E-02

for La140

5. 176E-05

for C0e143

2.667E-05

2.663E-05

8.510E-06

8.98CE-06

3.359E-05

3.942E-05

2.329E-02

4.357E-05

6.91IE-06

7.934E-04

for Np239

1.498E-05

, Tdecay

, Tdecoy

, Tdecay

, Tdecay

Tcecay

- - - - 1.162E+O6 100.00

> 20*TI/2.

> 20*TI/2.

- - - - 2.270E+01 100.80

- - - - 6.085E+03 100.00

- - - - 2.483E+04 100.00

> 20*TI/2.

- - - - 5.176E+01 10.00

> 20*TI/2.

- - - - 2.067E+01 100.00

- - - - 2.663E+01 100.00

- - - - 8.510E+00 100.00

- - - - 8.980E+00 100.00

- - - - 3.359E+01 100.00

- - - - 3.942E+01 100.00

- - - - 2.329E+04 100.00

- - - - 4.357E+01 100.00

- - - - 8.911E+00 100.00

- - - - 7.934E+02 105.00

> 20*TI/2.

1.488E+01 100.00

following pocks were not idcntified:
enrrgy gum-rim/sEc pctrrr C I , .
93.1 4.ESE-02 100.0 t.XCL-O6fl
lSS.9S 5.17E-02 H5.9 5.574714E-05
174.9c 11.iE07E-02 5T.0 0.0000300
195.31 Z.SAJIE-t2 73.7 0.0062000

O '1.8 .5714 -2 '15.0 0.[00020

i



510.62 4.5693E-02
595.71 5.5404E-02
691.60 5.3656E-02
P24.46 5.8514E-02
845.66 6.1663E-02
994.4.l 6.?54?E-02

1451 .09 7.6276E-02
1591.96 7.6 4.SE-02
1764.52 6.6313E-02
1928.72 6.1316E-02
2014.76 P.770'IE-02

100.0
70.2

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

0.4519829
0.0000000
6.4540906E-09
0.00000
.6000100

0. 000060
o.0600000
0.6000000
6.6006464E-03
6.000000
0. 000600

If Cl > 0 Confidence threshold was not exceeded
CI = 0 Energy Window test failure
Cl - -i Extr Iso Holf Lifu test foiiur
Cl = -2 Extrcme As. Ganna comparison test failure
Cl = -3 Unable to estimate area of Assoc. Gama

Ce
0

03

-I
t ~ )

11
13
16
17
is
20
23
24
25
26
27



Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-9A 92-02730-L-1
ULight: 0.50000 L

Irradiation date:

Count date:

Docay:

Count times: REAL TIrE
LIVE TIME

Deod time:

Defector: K

(26-MAR-1992 15:01:34)

23-Sep-1991 at 9:25:00

30-Jon-1992 at 17:30:00

129.3d ( 11174700.

19.17h ( 69006.000
19.16h ( 68992.992

0.02 percent

pos r, 0 Geometry Factor: 1.000

Efficipncies and shape parameters from file: ve.[116.23effmarna. K

SpectruM from file : 545299A.K;I

Bc;0r.LLnd uLbtractions from file: ve:F116,1laocKg. K

Pe:K Region
chrinnel start end

92.0
185.0
237.7
336.8
351.0
5EF.6
582.0
605.0

622.0
845.1
995.

1151.0

1520.8

10!3.0.
I 575 .

91.
184.
236.
336.
349.
504.
581.
£06.
622.
643.
995.

I111.
12,5 .
1339.
1455.
150.
'759.
ISIS.
12.7 .

93.
186.
238.
339.
353.
514.
583.
609.
622.
V47.
956.

1191.
1241.
1341.
1463.
15S3.
1767.
1623.
I 79.

Gross Net Energy
counts area ++ (keV)

1045.
825.
643.
435.
537.
940.
149.
279.

50.
167.
46.
24.

125.
43.

324.
44.
CG.
13.
16.

220.*
132.*
142. *
60.*
120.*
404.*

27.*
124.;R

16.
69.*
13.
10.
35.*
16.

251.*
17.
41.*
7..

II.

92.96
185.92
238.60
337.72
351.88
510.64
582.79
608.79
622.81
845.83
995.80

1191.61
1238.52
1341.45
1460.75
1581.22
1764.55
1813.39
1875. 7

Gammas Err System
/sec x SD bKgd

6.867E-02
3.462E-02
3.834E-02
4. 486E-02
4.339E-02
5.297E-02
5.736E-02
7.35BE-82
5.786E-02
6.5 1BE-02
7.459E-02
B.81 BE-02
8.81 IE-02
8.349E-02
1.40E-01
9. 080E-02
9.175E-02
1 .007E-0 I
1 .021E-01

100.0
108.0
100.0
67.0
100.0
100.0
100.8
100.0
100.0
100.0
108.0
100.0
100.0
100.0
100.8
1D.80
100.0
100.0
100.0

135.
128.
281.

15.
102.
457.

41.
82.
0.

55.
0.
0.

14.
0.

215.
0.

31.
0.
0.

++ Lot Fok 1>rn abnve the Compton Continuum before correction for
bcL- rounri. VLine fl ogcrd t h C * are sLIbsequently correctuod

nystem bcc srunf horc- cecul o ion of cF-olutL omitsion rate (gjors/sec).

) I

seconds)

seconds)
seconds)

eC
N

0
A
*1~]

2
3
4
5
6

9
10
11
12
13

15
16
17
IC
Iq

system
for

C

C,



9 S

Unable to

Unable to

Unable to

PLI107

Sn 113

Fn 125

Snl7m 

Sb 224

5b125 -

c

c

Unable to

Zr 95

Unable to

c

-

CI

, 
4

Tdecoy > 20*TI/2.

- - - - - - - - 2.935E+01 100.00

Tdecay > 20*TI/2.

- - - - - - - - 3.589E+00 100.00

- - - - - - - - 4.397E+0l 100.00

Tdecay > 20*TI/2.

Tdecay > 20*TI/2.

Nb 94

Nb 95

compute upper limit for Zr 89,.

- - - - 5.431E-01 2.935E-05

compute upper limit for Zr 97 ,

- - - - 6.639E-2 3.5B9E-06

- - - - 8.134E-0l 4.397E-05

compute upper limit for Nb 97 ,

compute upper limit for Nb 95m,

compute upper limit for ti 99 ,

- - - - 1.232E+00 6.659E-05

- - - - 1.329E+00 7.112E-05

- - - - 3.490E-01 1.661E-05

- - - - 2.272E-01 1.228E-05

- - - - 2.260E+04 1.222E+00

- - - - 4.769E+01 2.578E-03

- - - - 7.414E-01 4.107E-05

-- - - 5.760E-01 3.114E-05

omputv upper limit for Sb127 ,

emputo upper limit for Te132 ,

- - - 4.012E+01 2.169E-03

orrpute upper limit for Te131m,

- - - 2.f30E+04 1.422E+00

omputo upper limit for 1132 ,

Ornute upper limit for 1133 .

- - - 4.526E-01 2.446E-05.

- - - 1.26E+02 F.SIIE-03

- - - 6.5fIE-02 3.557E-06 -

T

T

20*TI/2.

20*TI/2.

- - - 2.169E+03

decoy > 20*TI/2.

- - - - - - - 1.422E+06

decay > 20*TI/2.

decay > 20*TI/2.

- - - - - - - 2.446E+01

- - - - - - - 6.SIIE+03

- - - - - - - 3.557E+00

100.00

100.08

100.00

100.00

100.00

100.06

100.00

100.00

100.00

100.00

100.00

100.00

P4 - - - - E.I2WE--2 2.71PE-02

/

Tdecay > 20*TI/2.

- - - - - - - - 6.659E+01

- - - - - - - - 7.182E+01

1.88E+01

- - - - - - - - 1.228E+01

- - - - - - - - 1.222E+06

- - - - - - - - 2.578E+63

- - - - - - - - 4.007E+01

- - - - - - -- - 3.114E+01

Tdecay

Tdecay

eC

C

Unable to

Unable to

Tvl29m

Unable to

1131

Unable to

Unable to

Cr134

CS136

C>1-7

2.718E+C-4 ICA0.00



Unable to compute upper limit for Lol4O.. Tdacay > 20*TI/2.

CoI41 - - - - 1.110E+00 6.002E-05 - - - - - - - - 6.002E+01 100.00

Unable to compute upper limit for Ce143 , Tdecay > 20*T1/2.

- - - - 4.417E-01 2.387E-05

- - - - 5.677E-01 3.069E-05

- - - - 1.775E-01 9.595E-06

- - - - 1.838E-01 9.932E-06

- - - - 7.044E-01 3.868E-85

- - - - 9.657E-01 4.896E-05

- - - - 4.678E+02 2.637E-02

- .150E-01 4.946E-05

- - - - 1.862E-0l 1.OMgE-05

- - - - 1.684E+01 9.100E-04

- - - - - - - - 2.37E+01 108.00

- - - - - - - - 3.869E+01 100.00

- - - - - - - - 9.595E+06 100.03

- - - - - - - - 9.932E+00 100.00

- - - - - - - - 3.682E+01 100.00

- - - - - - - - 4.896E+01 100.00

- - - - - - - - 2.637E+84 100.00

- - - - - - - - 4.946E+01 100.00

- - - - - - - - 1.006E+01 100.00

- - - - - - - - 9.100E+02 100.00

Unable to compute upper limit for Np239 , Tdecay > 20*11/2.

m2l?41 - - - - 3.124E-01 1.689E-05 - - - - - - - - 1.689E+01 100.08

The following poKs were not identified:
energy gamras/sec
92.96 6.8669E-32
510.64 5.2971E-02
622.81 5.7068E-02
845.83 6.5179E-02
995.E0 7.4591E-62
1191.61 6.8100E-02
1230.52 8.S112E-02
1341.45 .8.3494E-02
1581.22 9.802E-62
1764.55 9.1748E-62
1613.39 1.0072E-01
3675.37 1.0213E-01

pcterr
100.0
100.0
100.0
100.0
160.0
100.0
160.0
100.0
100.0
100.0
100.0
100.0

CI *
0.0880000
0.4619791
0.4666568
0.0000000
6.4283186
0.0600000
I.6356616E-07
0.00600
0.0000086
3.7370425E-02
0.0000060
0.000600B

If CI > 0 Confieonco threshold was not exceeded
Cl 0 EnrrC-y Ilndow test failure
CI = -1 Exrrnl Half Life test failure
Cl -2 Cxtrcms As. Gomma comparison test failure
CI = -3 Uncble to estimate arcn of Assc. Gommoa

Cc 144

Eu154

EO 155

Hf 175

Hf 10 1

To 182

Pb2 1

ra226

1235

U23Ee
0
N

0
CA
0

0b

13

14
6

16

11 
19

13
14
16
17

19
(C

()



)

Roygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Scmple: 54529-lOA 92-02731-L-1
Wight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count timos: REA
LIv

Dead time:

Dotoctor: K

(26-MIR-1992 15:01:49)

23-Sep-1991 at 10:45:00

31-Jan-1992 at 12:47:00

130.1d ( 11239320. seconds)

L TIME 3.16d ( 272812.00 seconds)
E MrE 3.5 272773.03

0.01 percent

pas 0 0 Geometry Factor: 1.000

Efficincies and shape parameters from file: ve:[116,2)effmorna. K

Spectrum from file : 5452910A.K;1

BRck-rold sLbtract ions from file: ve:116,l1BocKCg. K

Pect rocqion
chann'l start

5S.1
65.6
75.0
92.0

111.0
1S. I

197.3
237.8
262.0

252.9

50? .8

56? .2
6M6. 0

66C.9
707.1
725. F
C2?.0
242.1

E/.5
2 C?.5
9fF. r

52.
65.
74.
90.

110.
138.
104.
197.
234.
279.
25'2.
350.
8'06.
51D.
594.
605.
653.
705.
725.
CC".

end

54.
66.
77.
54.

112.
141.
187.
199.
242.
282,
236.
354.
515.
586.
595.
612.
66I.
711.
729.
CC2.
643.
c:9
EE8.
I1 1.

Gross Net Energy Gamnas
counts area ++ (KeV) /see

4504.
2773.
5255.
6469.
3576.
4641.
4023.
2742.
6591.
1982.
2438.
1966.
2605.
1269.
463.

1473.
403.
C74.
575.
124.
2C 2

781.

392.'
220.
524.
651.*
224.
215.
405. *
287.*
865.*
134.
211. ,
276. *

1728.*
215. w
169. *
375. *

56. *
74.
63. *
'35.
28.

174.*
55.

155 .*

53.88
66.46
75.79
92.84

111.96
139.92
185.6?
198.07
238.60
282.76
294.62
351.66
510.50
582.89
595.50
608.66
661.53
707.74
726.59
802.63
842.67
046.07
C11. 2
910.56

1.29 1E-01
8.364E-02
1.505E-01
2.40IE-02
3.72DE-02
3.132E-82
1. 738E-02
1.857E-02
1.898E-02
2.898E-02
2.036E-02
2.202E-02
2.6 18E-02
2.788E-02
3.065E-02
2.806E-02
2.87 1E-02
3.689E-02
3.051E-02
3.240E-02
3.311E-02
3.463E-02
3.492E-02
3.526E-02

Err System
X SD bkgd

108.0
33.2
19.1

100.0
37.1
44.4
100.8
100.0
100.0
52.0
100.0
100.0
100.0
180.0
100.0
100.0
100.0
55.6
188.0
100.80
100.0
100.0
46.0
100.80

185.
0.
0.

534.
0.
0.

506.
169.
793.
0.

175.
402.

1807.
163.
97.

322.
45.
0.

45.
0.
0.

217.
0.

154.

)

e

CA t2
3
4
5
6

8
9

10
11
12
13 -
14
15

17

20
21
22
2-
2 c



j I I

967.6
1080.1
1119.3
1172.2
1331.4
1465.3
1764.4
184.8.
1852.8
1863.0
1901.1
1926.0
1943.0
195B.9

967.
997.
I l.
1170.
1331.
1456.
1762.
1845.
1851.
1863.
1901.
1926.
1943.
1950.

971.
1001.
1121.
1173.
1333.
1466.
1766.
1846.
1853.
1863.
1902.
1926.
1943.
1951.

448.
385.
311.
293.
198.

1287.
202.

31.
67.
31.
50.
32.
28.
49.

96.*
81s*

114.*
93.*
81 .*

941.*
112.*
14.*
19.
13.
14.
14.
i1.
14.*

968.22
1000.68
1119.88
1172.69
1331.84
1460.75
1764.74
1846.36
1853.19
1863.35
1901.44
1926.34
1943.33
1951.19

3.695E-02
3.59 1E-02
3.75BE-02
4.027E-02
4.22BE-02
8. 939E-02
4.238E-02
4.382E-02
4.283E-02
4.565E-02
4.722E-02
4.73SE-02
4.735E-02
4.768E-02

J

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
10.0
100.0
100.0
100.0

90.
42.
87.
84.
76.

849.
122.
26.
0.
0.
0.
0.
0.

24.

++ lot PcaYl frl-a above the Compton Continuum before correction for system
ackr OLFnV. clues flagcjged with a * are subsequently corrected for

-q'-"m bccl:qround before colculation of absolute emission rate (gams/sec).

Gomrm-rev and nuclido lookup from file: vet[116.3JNTOBACO.dat
RatcS cit 105.67 Kev is ambiguously assigned; component has been removed.

Lt.. at 185.67 Kev is ambigUousl ossigned; component has been removed.
Sc 4 is b-inn removed from the component set.

*- Loost-souros Results >:

(interferences)

MuC ide energy dps at uCi peak err dev
Kev zero time /L frac W0 (sig)

pCi error
/L (W)

I K 45 - - - - 8.521E-01

14G0.75 8.521E-01

2 Co 60 - - - - 4.326E-02

1172.69 4.229E-02
1331.04 4.434E-02

3 Cr137 - - - - 3.397E-02

C61.53 3.397E-02

'1 T1208 - - - - 3.475E-02

ES?. 09 3.475E-02

5 8214---- 7.--3E-C2

cm CtS.? 47E-I?
1ll5.Vfl 2.547E-tI

4.60E-05

4.606E-05 1.00 100.00 0.00

2.339E-06

4.606E+01 10.00

2.339E+00 70.73

2.286E-06 1.02 100.00 -0.06
2.397E-06 0.98 10.00 0.07

1.83SE-06

1.83E-06 1.00 100.00 0.00

1.878E-86

- . C-70E-06

3.9GCE-O6

1.00 100.00 0.00

1.836E+00 100.00

I.878E+00 100.00

3.966E+06 82.69

7.A7E-06 1.17 100.00 -0.49
1.37CF-t5 0.29 IC[.00 1.99

25
26
27
2D
29
30
31
32
33
34
35
36
37
36

eC
N

0
CA
N
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4.997E-02 2.701E-066 Pb2t2

7 Pb214

8 Ac226

9 12235

The follot

2 7

Sc 46

Cr 51

fMn 54

Fe 5 F

Co 58

Zn 65

Unablo to

Zr T5

Unoble to

Pb 94

Nb 95

Unable to

Unohle to

Unrblo to

FuIC.?

Ru IcE

238.60 4.997E-02

- - - - 5.977E-02

351.66 5.977E-02

- - - - 1.638E-01

910.56 1.387E-01
£68.22 2.367E-01

- - - - f.587405

1100.68 6.007E+00

wing ore upper limit

- - - - l.335E+00

- - - - 1.092E-01

- - - - 5.5r4E+00

- - - - 4.513E-02

- - - - 6.672E-01

- - - - 1.210E-01

- - - - 1.08GE-01

compute upper limit

- - - - 2.531E-01

compute upper limit

- - - - 3.418E-02

- - - - 4.470E-01

compute upper limit

compute upper limit

corMnUtO upper limit

- - - - 6.-T1E-01

-' -- E.SE-fl

1.68 100.00 8.00

8.69 100.00 0.85

1.00 100.00 0.00

2.701E+00 100.00

3.231E+00 100.60

8.853E+00 73.08

3.29GE+Z2 100.50

- - - -

2.70 1E-06

3.23 1E-06

3.23 1E-06

8.853E-06

7.499E-06
1.2860E-05

3.255E-34

3.2SOE-04

val u0:

7.214E-05

5.905E-06

3.019E-04

2.440E-85

3.607E-05

6.541E-06

5.868E-06

for Zr 89

1.368E-05

for Zr 97

.847E-06

2.416E-05

for Nb 97

for Nb 95M,

for Me 99-

3.43SE-05

3.4 I E-05

Tdecay

Tdecay

Tdecay

Tdecay

Taca e

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

- - - - - - - - 3.438E+C1 100.00

- - - - - - - - 3.418E+01 100.00

- - - - - - - - 7.214E+01

- - - - - - - - 5.985E+00

- - - - - - - - 3.019E+02

- - - - - 2.440E+00

- - - - - - - -- 3.607E+01

- - - - - - - - 6.541E+00

- - - -- - - - - 5.068E+00

C
No

20*T1/2.

- - - 1.368E+01

20*T1/2.

- - - 1.847E+00

- - - 2.416E+01

20*TI/2.

20*T1/2.

20*T1/2.



comput

comput

compute

compute

ccmrit

AgI 10m

SnI 13

Sn125

En I 17m

Sb 124

Sb 125

- 1.79E-01 9.67?E-06

- 1.097E-01 5.931E-O6

- 1.425E+04 7.702E-01

- 2.530E+01 1.368E-03

- 3.64DE-01 1.96BE-85

- 2.814E-01 1.521E-05

" upper limit for Sb127 ,

" upper limit for Te132 ,

- 2.013E+01 1.08SE-03

e upper limit for Te131m,

1.544E+04 0.345E-01

upper limit for 1132 ,

upper limit for 1133 ,

2.10CE-01 1.178E-05

7.275E+01 3.933E-03

3.041E+02 1.644E-02

upper limit for Lol40 ,

5.755E-01 3.111E-05

upper limit for Cel43 ,

2.179E-C1 1.17SE-05

3.001E-1 1.622E-05

0.764E-02 4.737E-06

P.144E-02 4.942E-06

3.012E-01 2.091E-05

4. 13E-nE 2.250E-05'

2.374e+02 1.20E-fl -

Tdecay > 20*TI/2.

Tdecay

Tdecay

Tdecay

Tdecoy

Unable to

Unable to

To120mr

Unable to

1131

Unable to

Unable to

Cs 134

Cr.136

Pa 4S

Unable to

Cel4l

Unable to

Cr144

Eu!54

Eu155

Hf IT -

HfW I I

Tel £2

Pb2E -

- - - - - - - - 2.474E+1- 150.00

The cay

Tdecoy

eC
N
0
Cs,
A

- - - 8.345E+05 100.00

20*T1/2.

20*TI/2.

- -- - 1.178E+01 100.00

- - - 3.933E+03 100.00

- - - 1.644E+04 100.00

20*TI/2.

- - - 3.111E+01 100.00

20*T1/2.

- - - 1.178E+01 100.00

- - - 1.622E+01 100.00

- - - 4.737E+00 101.00

- - - 4.942E+00 100.00

- - - 2.061E+01 160.00

- - - 2.250E+01 100.00

- - - 1.283E+04 100.60

c

- - - 9.677E+00 100.00

- - - 5.931E+08 100.00

- - - 7.702E+05 100.00

- - - 1.368E+03 100.00

- - - 1.960E+01 100.00

- - - 1.521E+81 100.00

20*TI/2.

20*TI/2.

- - - 1.081E+03 100.00

Pa225 4. 577E-r. 2.474 E-r5



~1 2 ) :*., )

U235 - - - - 9.341E-02 5.049E-06 - - - - - - - - 5.049E+00 10.88

Unable to compute upper Iimit for Hp239 Tdecay > 20*TI/2.

Am241 - - - - 1.563E-01 8.4-16E-06 - - - - - - - - 8.446E+80 186.0

The following poCKs Ire not identified:
energy gcmrns/sec

53.88 1.2906E-61
66.46 8.$649E-02
75.79 1.5051E-01
92.14 2.3995E-e2
111.85 3.7197E-02
I t.92 1. 171SE--2
198.07 1.8566E-02
232.76 2.C977E-02
294.62 2.0301E-02
510.55 2.6l34E-02
595.50 3.11655E-02
T7. 74 3 . 6806E-02
726.59 3.051CE-02
802.63 3.2395E-02
0<0.67 3.S1r7E-02
q<5.07 3.4528E-62
G6r.12 7.4921E-02
1764.74 4.23G1E-02
1046.36 4.3823E-02
185.I9 4.2832E-62
1863.35 4.5653E-02
1901.44 4.72l7E-02
1926.34 4.7352E-02
1943.33 4.7351E-62
1951.19 4.76 3E-62

peterr
100.0
33.2
19.1

100.0
37.1
44.4
160.0
52.0

160.0
100.0
10.0
55.7

100.0
100.0
100.0
100.0
46.6

100.0
100.0
100.0
160.0
100.0
100.0
100.0
100.0

C1 *
0.0000000
0.0000000
6.B00008
e.0000000.0000000
0.0000000
4,80'.419OE-O",
0.0000000
0.0000660
0.5701567
0.368400
0.0000000
2.5065185E-05
0.0010000
3.603696BE-10
0.0000000
0.000860
1.1247550E-11
8.1766536E-03
5.66860028E-34
0.0000000
6.G600000
0.0000000
0.0000000
0.0000600
0.8000000

If Cl > 0 Confidence threshold was not exceeded
CI 0 Enerey Window test fiilure
CI -1 Extreme Half Life tes. failure
Cl -2 Extreme As. Gamma comparison test failure
Cl --3 Lnble to Pi mnt Pron of Assoec. Gamma

Cr

CA

0
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Raygun - RSX Version 16-Jan-98

Analysis performed by: E. A. LEPEL

Sample: 54529-IIA 92-02732-L-1
Lbight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REA
LIV

Dead time:

Detector: K

) I

(26-mR-1992

23-Sep-1991 at 10:16:00

1-Feb-1992 at 16:38:00

132.3d ( 11427720.

15:02:05)

seconds)

L TIME 22.15h ( 79740.868 seconds)
E TIME 22.15h ( 79728.000 seconds)

0.02 percent

pos 0 0 geometry Factor: 1.000

Eff icirncies and shapp parameters from file: ve:r116.23eff mrna. K

Spectrum from file : 5452911A.K;

0cOKrDOund subtractions from file: ve:116,1)BacKg. K

PecK Region
channel start end

92.0
174.8
184.8
237.8
294.1
356.7
5CE.3
582.0
59.1.5
66 .80

br ..
845.2
919.7
9511.0

1015.0
11 C .8
I119.2
1172.9
1205.0
1237.0

IAAh
1760<

1912.0

90.
173.
184.
237.
290.
350.
5C5.
501.
593.
005.
765.
P40.
9on.

1100.
1117.
1172,
1205.
1 236.
1.114.
1i57.
ITO?.
1I1).

94.
175.
186.
239.
296.
352.
512.
586.
598.
610.
770.
847.
911.

1001.
IC 16.
1100.
1123.
1175.
1205.
1240,
1414.
1464.
1718.
1C2 .

Gross Net Energy Gammas
counts area ++ (KeV) /sec

1959.
941.
927.
736.

1127.
40..
819.
335.
318.
486.
214.
296.
132.
104.
51.
30,.

156.
92.
27.
1iS.
22.

358.

17.

252.*
86.

132.*
139.*
201.*
147. *
422. *

79. w
63.*

222.*
56.
74. *
38. *
22.
16.
II.
73. *
25. *
I.

36. *
12.

283. *
65. *
11.

92.81
175.62
185.56
238.60
294.85
351.42
509.99
582.58
595.16
608.61
767.83
845.70
910.15
998.49

1015.46
1160.41
1119.58
1173.26
1205.37
1237.40
1414.29
1460.75
1764.93
1919. 1

6.742E-02
4.338E-02
3.203E-02
3.619E-02
1. 156E-01
4.320E-02
4.933E-02
5.077E-02
5.215E-02
1.909E-01
1. 038E-0 I
6.67BE-02
6.773E-02
7.162E-02
6.826E-02
7.912E-02
1.24BE-01
8.069E-02
8.072E-02
8.324E-02
8. 165E-02
1. 153E-01
1.148E-01
7.3 18E-02

Err System
X SD bKgd

100.0
49.5

100.0
100.0
38.8

100.0
100.0
100.0
100.0
51.6
37.4

100.0
1@0.0
1130.
100.0
100.0
58.0

108.0
100.0
100.0
I I.0
100.0
88.3

100.0

156.
0.

148.
232.

51.
117.
528.

48.
28.
94.
0.

64.
45.
a.
0.
0.

25.
25.
0.
16.
0.

240.

36.
0.

C

Nl
IT

1
2
z7
4
5
6

8
9
10

12
13
14
15
16
17
18
19
20
21
22
23
2.;

C



I) 3
2

25 2024.0 2024. 2624. 11. 6. 2024.04 9.447E-02 100.0 0.

++ Not Peak Orea obove the Compton Continuum before correction for system
bockgroLrnd. Values flogged with a * are subsequently corrected for
sqstcrm Lockground before calculation of absolute emission rate (gam5/sec).

Gaom-ray and nuclido lookup from file: ve:tII6,33NTOBACO.dat
Ro226 at 115.56 Re> is ambiguously assigned; component has been removed.
U23:5 at 105.56 Kev is ambiguously assigned; component has been removed.

** Lc'st-tquares Results **

nvcl idc energy
Kov

I K 41 - - - -

1460.75

2 Fr 59 - - - -

1100.41

3 Co 60 - - - -

1173.26

4 T120S - - - -

582.50

5 M1214 - - - -

666.61
1764.93

6 Pb2 - - - -

23 .66

7 Fb214 - - - -

351.42

6 fc2S - - - -

£16.15

dips at
zero time

1.099E+00

1.099E+CD

1. 104E+00

1. 104E+00

S.475E-02

6.475E-02

6. 349E-02

6. 349E-62

4.572E-01

4.250E-0 I
7. 526E-0 I

9.579E-62

9.579E-02

I. 172E-6 I

I. 172E-0 1

2. 666E-6 I

2.666E-A1

uCi
/L

5.942E-05

5.942E-05

S. 967E-05

5.967E-05

4.501E-06

4.56IE-06

3.432E-06

3.432E-06

2.47 1E-05

2.297E-05
4.068E-05

5. 17E-06

5.178E-06

6.33SE-06

6.338E-06

1.441E-05

I .441E-05

peak err dev pCI
frat ()c

1.06 100.00

1.00 100.00

1.00 180.00

1.00 100.00

1.08 51.62
8.61 8.31

1.00 100.00

1.00 100.00

1.00 160.00

(sIg)

0.88

8.68

8.00

0.00

-0.42
1 .27

0.00

0.0-

0.00

/L

5.942E+01

error
(9)

100.00

5.967E+01 100.00

4.581E+00 100.01

3.432E+00 100.00

2.471E+01 45.57

5.178E+00 100.00

6.338E+00 100.01

1.441E+01 100.01

The fol Icine orn uppor limit valus:

0
N

0

-~1

t in.I.er f or Qarcrs)

L
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Be

Sc

7

46

Cr 51

Mn 54

Co 58

Zn 65

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Unchie to

Unoble to

PuL 3

Pu IFS

fgll lm

SnI 13

Sn125

Sn I 7m

qb124

Fh125

Unoblv to

Uncmle to

Tot 2%m

Unablr to

1171 - - - - s.110E181 I.CPIE+00.

- - - - 2.617E+00 1.414E-04

- - - - 2.065E-01 1.11E-05'

- - - - 1.094E+01 5.915E-04

- - - - B.7'IE-02 4.736E-A6

- - - - 2.397E-01 1.29GE-05

- - - - 2.217E-01 1.199E-05

compute upper limit for Zr 89 ,

- - - - 5.066E-01 2.73E-05

compute upper limit for Zr 97 ,

- - - - 6.207E-02 3.355E-06

- - - - 6.389E-01 4.535E-05

computo upper limit for Nb 97 ,

compute upper l imit for Nb 95m,

compute upper limit for Me 99

- - - - 1.092E+00 5.904E-05

- - - - 1.568E+00 8.477E-05

- - - - 3.193E-61 1.726E-05

- - - - 1.954E-El 1.056E-05

- - - - 2.764E+04 1.494E+00

- - - - 5.lISE+1 2.767E-03

- - - - 7.006E-01 3.787E-05

- - - - 5.226E-01 2.C22E-05

cor-oute upper limit for Fb127 ,

compute upper limit for TP132

- - - - 3.547E+01 1.917E-03

comPuto upper limit for ToI3Im.

Tdecoy

Tdecoy

Tdeeoy

Tdecay

Tdecay

Tdecoy

Tdecay

Tdecay

0
C

0
Cl
Cr

- - - - 1.414E+02 100.00

- - - - 1.116E+01 100.00

- - - - 5.915E+02 100.00

- - - - 4.736E+00 100.00

- - - - 1.296E+01 100.00

- - - - 1.199E+01 100.00

20*TI/2.

- - - - 2.738E+01 100.00

20*Ti/2.

- - - 3.355E+60 100.00

- - - 4.535E+01 100.00

20*T1/2.

20*TI/2.

20*TI/2.

- - - 5.904E+01 100.00

- - - 8.477E+01 100.00

- - - 1.726E+01 100.00

- - - 1.056E+01 100.00

- - - 1.494E+06 100.00

- - - 2.767E+03 100.00

- - - 3.787E+01 100.00

- - - 2.822E+01 100.00

20*T1/2.

20*T1/2.

- - - 1.917E+03 100.00

20*TI/2.

-1.661E+06 100.00



1 -i

Unable to compute upper limit for

Unqble to compute upper limit for

Cs 134

Cs 136

Cs 137

Bo 149

Unable to

Cc, 141

Uncbie to

Cr144

EL154

EL155

Hf 175

Hf I1

Tom2

Pb2310

ra225

U235

U23B

Unable to

Pm241

compute

4.33E-0 I

1.557E+02

6. 204E-02

5.759E+02

upper limit

1. 128E+00

upper I mit

4. 174E-01

5.726E-01

1. 669E-61

1.797E-01

6. 7506-E I

7.892E-01

4.402E+02

S. 591 E-O I

I .746E-01

- - - - 1.639E+CI

compute upper limit

- - - - 3.06BE-O

1132

1133

2.345E-05

P.414E-03

3.354E-O6

3.113E-02

for La140

for Ce143

2.256E-05

3. 095E-05

9.021E-06

9. 695E-06

3.649E-05

4.266E-05

2.379E-02

4,644E-05

9.437E-06

C. C62E-04

for Np239

.626E-05

1)
y *J

,. Tdecoy
*Tdocoyj

Tdecay

, Tdcecay

20*TI/2.

204T1/2.

- - - 2.345E+01

- - - 8.414E+03

- - - 3.354E+00

- - - 3.113E+04

20*TI/2.

- - - 6.03E+31

20*T1/2.

- - - 2.256E+81

- - - 3.095E+01

- - - 9.021E+00

- - - 9.695E+00

- - - 3.648E+01

- - - 4.266E+01

- - - 2.379E+84

- - - 4.644E+01

- - - 9.437E+00

- - - 8.862E+02

, Tdecay > 20*TI/2.

- - - - - - - - 1.626E+01

7

108.00

100.00

100.00

100.80

100.00

100.00

100.00

100.00

100.00

100.00

100.080

100.00

100.00

100.00

180.00

following peaks were not idrnt ified:
rrierqy cgmmiz/sec peterr Cl I

92.61 6.7421E-02 100.0 0,0000006
175.62 4.3382E-02 49.5 D.3051670E-03
294.65 1.1563E-01 3P.8 1.6560430E-03
509.91 4.5333E-02 100.0 1.527652E-02
5e5.16 5.2151E-02 100.0 0.0000000
767.03 1.C5E-01 37.4 1.4039637E-02
845.70 6.72E-02 100.0 0.GGGI00

14 9>40 7.IeTE2 109.0
is 1oio.6 /7..F EE-72wi.ti

C. 6l O 000
(..>3 030

0
C

0
CA

The

2
5
7
9

11
12



17 1119.58 1.2479E-01 50.0 0.5282069
19 1265.37 8.0724E-02 100.0 0.0000 ,
20 1237.40 6.3241E-62 100.0 4.2142734E-02
21 1414.29 B.1653E-82 100.0 0.0000000
24 1919.91 ?.3182E-02 100.0 0.0000000
25 2C24.04 9.4473E-02 100.0 0.0600000

If Ci > 0 Confidence thre5hold was not exceeded
CI = 0 Energy Window test failure
Cl - -1 Extrme Half Life test failure
C0 1 -2 Extreme As. Gammo comparison test failure
C0 = -3 Unable to estimate area of Assoc. Gamma

C
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Raygun - RSX Version 18-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-12A 92-82733-L-1
Uoight:

C26-MAR-1992 15:02:29)

0.50000 L

Irradiat ion dote:

Count dato:

Decay:

Count times: REAL TIlE
LiV TiccE

Dead time:

Detector: K

20-Sep-1991 at 8:50:00

2-Feb-1992 at 14:53:00

136.3d ( 11772180.

22.3?h ( 80544.000
22.37h ( S0533.00

0.02 percent

Pas 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:1l16,2)effmarna. K

Spectrum from file : 5452912A.K;1

Backgrcund subtractions from file: ve:[116,18ackg. K

Pee Peion
channel start end

92.1
136.8
101. 9
197.3
237.8
243 .4
254.1
33?.9
355.
354.0
435.1
5E3.7
555.1
551.3

545.4

17.6

155.5
1(55.0

91.
137.
103.
IF6.
237.
240.
293.
S37.
349.

4:34.
506.
555.
550.

£41.

I7.
1<!0.

If 3.

94.
139.
187.
198.
240.
241.
296.
339.
353.
394.
437.
514.
556.
5S3.
610.
848.

972.
1122.
1333.
14G5.
1 SE'5.
I552.
I E55.

Gross Net Energy
counts area ++ (KoV)

1673.
1110.
1536.
see.

1041.
476.
656.
424.
705.
112.
344.

1031.
120.
283.
381.
292.
103.
34.

10 1.
59.

'M54.
IF.

I. .

234.* 92.92
104. 139.68
182.* 185.70
137.* 198.05
287.* 238.60
109. 241.21
91.* 294.84
67.* 338.60

177.* 351.53
25. 394.67
49. 436.71

513.* 510.33
22. 555.66
105.* 581.88
213.* 608.47
76.* 845.80
34.* 910.34
13. 972.31
61.* 1119.37
20.* 1332.03

308. 1455.75
10. 1 EI -. 97
12. 1551.81
]I . 1er .11

Gammas Err System
/sec x SD bKgd

5.30BE-02 100.0
5.121E-02 51.5
3.210E-02 100.0
4.643E-02 65.0
3.490E-02 100.0
6.891E-02 26.7
3.894E-02 100.0
4.283E-02 60.8
5.232E-02 100.0
4.364E-02 100.0
5.361E-02 51.5
4.924E-02 100.0
5.065E-02 100.0
8.134E-02 64.9
1.75E-01 54.4
6.523E-02 100.0
6.657E-02 100.0
6.979E-02 100.0
9.044E-02 62.7
7.460E-02 100.0
1.907E-01 100.0
7.820E-02 100.0
6.930E-02 160.0
8.405E-02 100.0

149.
0.

149.
50.

234.
0.

52.
18.

119.
0.
0.

534.
6.
4B.
95.
64.
45.
0.

2G.
22.

251.
0.
0.
0.

seconds)

seconds)
seconds)

eC
N

0
1
2
3
4
5
6
7
8
9
IC
11
12
13
14
15
IF
27
to
19
20
21
22
23
C2



A
y a.

25
26
27
28
29

1627.9 1627. 1628.
1665.9 1663. 1666.
1712.0 1711. 1712.
1764.3 1762. 1766.
195e.0 1950. 1958.

24.
37.
23.

106.
11.

9.
16.*
9.

68.*
7.

1627.80
1665.78
1711.6B0
1764.13
1949.70

I

8.336E-02
7.436E-02
8.640E-02
1.27OE-01
8.034E-02

100.0
100.0
100.0
79.1

100.0

j t

0.
8.
0.

36.
0.

++ Not Peak rroa above the Compton Continuum before correction for system
bockground. Values flagged with a * are subsequently corrected for
systrm background before calculation of absolute emission rate (gams/soc).

Gamin-ray and nuclide looKup from file: ve:[II6,33)TOACD.dat
Ra22S at 15.70 kev is ambiguously assigned; component has been removed.
1235 at 105.70 [cv is ambiguously assigned; component has been removed.

Matrix is singular in MILR:
On olemont of w is zero

TI200 is being removed from the component set due to o matrix singularity.
Sc iG is bring removed from the component set.

*w: Lrost-squorrs Results *

nuclide energy dps at
kev zero time

I K 40 - - - - 1.El8E+00

1460.75 1.AISE+0

2 Co 60 - - - - 7.S5SE-02

1332.08 7.858E-02

3 Pi2lt4 - - - - 4.41CE-i

(interferences)

uCI peOK err dev pCi error
/L froc (W) (sig) 4 (W)

9.825E-05

9.825E-05 1.00 100.00 0.80

4.24E-0G

4.248E-06 1.00 106.00 0.00

9.825E+01 100.00

4.248E+00 100.00

2.388E+01 42.04

600.47 3.C97E-01 2.107E-05 1.13 54.45 -0.64
1119.37 6.129E-01 3.313E-05 0.72 62.71 1.16

4 rhl22 - - - - 9.274E-02

,. .60 9.274E-02

- - - - 1.620E--1

5. C13E-06

5.013E-06 1.00 100.00 0.00

8.75E-06

5.013E+00 100.00

8.758E+00 71.81

0
0
IN:

0
yer

C ~ I - ,(



9 ~ I

T

U

U

U

U

U,

294.84
351.53

6 Ac228 - - - -

338.60
910.34

he following are

Be 7 - -

Sc 46 - - - -

Cr 51 - - - -

Mn 54 - - - -

Fe 59 - - - -

to 58 - - - -

Zn 65 - - - -

noble to compute

2r 95 - - - -

noble to compute

Nb 94 - - - -

Nb 95 - - - -

noble to Compute

noble to compute

noble to compute

RuI13 - - - -

FulO - - - -

Aq ltm - -

Sn11S - - - -

qn125 - - - -

n117m - - - -

2.02SE-01
1.420E-01

3.36 1E-0

3.994E-01
2.624E-01

upper limit

2.607E+CO

2.165E-01

1.21 IE+01

B.939E-02

1.379E+00

2.410E-Cl

2.09SE-01

upper limit

5.245E-01

upper limit

6.391E-12

9.681E-01

upper limit

upper limit

upper limit

1. 242E+00

1. 648E+00

3.375E-01

2.161E-0 I

3.094E+04

F. 135E+01

1.096E-05
7.676E-06

1.8 17E-05

2.159E-05
1.41BE-05

valuez:

1.409E-04

1. 17CE-05

6.546E-04

4.832E-AS

7.455E-05

1.303E-05

1. 132E-05

for Zr S9

2.635E-05

for Zr 97

3.455E-06

4.909E-05

for Nb 97 ,

for Nb 95m.

for Me 99 ,

6.713E-05

8.S0E-05

I.825E-05

1.168E-05

1.672E+00

3.31E-03

0.80 100.00
1.14 100.00

0.84 60.85
1.28 100.00

0.53
-0.37

0.68
-0.73

- - - - - - - - 1.409E+02

- - - - - - - - 1. 170E+0l

- - - - - - - - 6.546E+02

- - - - - - - - 4.832E+00

- - - - - - - - 7.455E+01

- - - - - - - - 1.303E+01
- - - - - - - - 1.132E+01

Tdecay > 20*T1/2.

- - - - - - - - 2.835E+01

Tdecay > 20*TI/2.

- - - - - - - - 3.455E+00

- - - - - - - - 4.909E+01

Tdecay > 20*T1/2.

Tdecoy > 20*T1/2.

Tdecay > 20*T1/2.

- - - - - - - - 6.713E+01

- - - - - - - - 8.908E+01

- - - - - - - - 1.825E+01

- - - - - - - - 1.168E+01

- - - - - - - - 1.672E+06

- - - - - - - - 3.316E+03

4.CF-G5 - - - - - - - - 4.095E+Cl 103.03

) I

UA2
2 Y(

1.817E+01 53.04

e

C

100.00

100.00

100.00

100.00

100.00

100.00

100.00

160.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

10.00

C
C

,12 - - - 7.577E-C11



t

Sb 125

Unable tc

Unable ti:

Te 129mn

Unable tc

1131

Unable to

Unable to

Cs 134

Cs 136

Cs137

Bo 14D

Unable to

Cc 141

Unable to

Ce 144

Eu154

Eu 155

Hf 175

Hf 181

Ta 182

Ti 2C8

Pb21EI

Fa22F6

1235

123

<S )

co--ute

compute

compute

Compute

compute

COMLtO

compute

5.165E-01 2.792E-05

upper limit for Sbl27 ,

upper limit for Tv132 ,

4.020E+01 2.173E-03

upper limit for Te131m,

4.651E+04 2.514E+00

upper limit for 1132 ,

upper limit for 1133 ,

4.063E-01 2.196E-05

1.B47E+02 9.984E-03

6.31E-82 3.411E-06

7.205E+02 3.93PE-02

upper limit for La140 .

1.214E+00 6.5FA.E-05

upper limit for CE143 ,

4.137E-01 2.236E-05

5.816E-01 3.144E-05

1.675E-0l 9.052E-06

1.669E-01 1.621E-05

7.676E-01 4.149E-05

8.844E-01 4.78DE-05

7.664E-02 4.143E-O -

4.251E+02 2.298E-02

8.5C8E-01 4.642E-05

1.741E-01 9.40SE-06

1.571E-Dl I .4SZ6E-04 - - - - - - - - B.493E+02 160.00

Unc!eo to cerjUtC Upper I mit for 11p2Z9.. Tdeccy > 20*TI/2.

Tdecay

Tdecay

Tdecoy

Tdecoq

Tdecay

a

- - - - 2.792E+01 100.00

20*T/2.

20*TI/2.

- - - - 2.173E+03 100.00

20*TI/2.

- - - - 2.514E+06 100.00

20*TI/2.

- 20*T1/2.

- - - 2.196E+01 100.00

- - - 9.904E+03 100.00

- - - 3.411E+00 100.00

- - - 3.938E+04 100.00

20*T1/2.

- - - 6.564E+01 100.00

20*T1/2.

- - - 2.236E+01 100.00

- - - 3.144E+01 100.00

- - - 9.052E+00 100.00

- - - 1.021E+01 100.00

- - - 4.149E+01 100.00

- - - 4.7860E+01 100.00

- - - 4.143E+00 100.00

- - - 2.298E+04 100.00

- - - 4.642E+01 100.00

- - - 9.409E+00 100.00



3 2 I
- ) -p

Am241 - - - - 2.940E-01 1.589E-05 - - - - - - - - 1.589E+01 100.00

The following peaks were not Identified:
energy gamors/sec

92.92 5.3084E-02
139.68 5.1211E-02
196.05 4.6432E-02
241.21 6.8915E-02
394.67 4.3642E-02
436.71 5.3607E-02
510.33 4.923EE-02
555.66 5.0656E-02
581.88 8.1342E-62
645.88 6.5233E-02
972.31 6.97U7E-02
1504.S7 7.8ISEE-02
1551.81 6.92S5E-62
1604.91 8.484EE-02
1627.80 8.3353E-O2
1665.70 7.4!649-G2
1711.80 6.6401E-02
1764.13 1.27 4E-01
154F.70 .0337E-02

pctorr
160.0
51.5
65.0
26.8

100.0
51.5
168.0
160.0
64.9
100.0
100 .0
100.0
16C.0
160.0
10.0
163.0
100.0
79.2
100. 0

CI A:
0.0000000
2.2821068E-95
0.0000600
6.5698669E-06
0.0000000
1.3441988E-10
0.2979489
0.0080G00
0.4594924
0.0000608
6.6080000
I.3452521E-07
0.000000
0.600000
C.6000030
0. 086660
0..0C0 000
0.5099716
0.606000

If CI > 0 Cenficenco threshold we not exceeded
CI = 0 Encrcu Window test foilure
Cl -1 Extrrao Half Life test failure
CI = -2 Extreme As. Gamoe comparison test failure
Cl = -3 Unable to estimato area of Assoc. Gomma

2
4
6
18
11
12
13
14
16
I v
22
23
24
25
26
27
28
29

0
0
lIZ

0
ten
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Raygun - RSX Version 10-Jon-90

Analysis performed by: E. A. LEPEL

Sample: 54529-13-A 92-02734-L-1
Weiaht: 0.50600 L

Irradiation date:

Count date:

Decay:

Count timos: REAL TiME
LIVE TIME

Deod tim:

Detector: K pos 4,

<1

(26-mR-1992 15:02:41)

30-Sep-1 9 9 1 at 11:05:00

4-Feb-1992 at 16:33:00

128.2d ( 11078860.

24.14h ( 86898.000
24.14h ( 66866.000

seconds)

seconds)
seconds)

0.01 percent

0 Geometry Factor: 1.000

Eff iciencies and shape parometers from file: y:[116,23effmrno. K

Spectrum from file : 5452913FA.1I

Background suLtractions from file: n:[116,1BacKg. K

Peek Region
channel start end

74.6
92.1

168.6
114.6
197.3
237.6
294.1
355.9
4S2.0
59.6
581.8

66 ,.0
625.2
695.1
76 .5
045 .2

SE.6

1852.8
111.5
1691.1124? . r

125. 2'

71.
92.

168.
184.
196.
237.
232.
34S.
481.
504.
580.
594.
604.
615.
680.
FCC.
C41.
F67.

1052.
11l?.
1247.

%.
11<.

77.
94.

168.
187.
199.
238,
295.
352.
492.
514.
584.

EC.

617.
682.
767.
647.

IC 52.
1121.
1247.
125.
12?P.

At.

Gross Net Energy Gammas
counts area ++ (KeV) /sec

3102.
1380.
375.
1376.
1260.
659.
740.
747.
170.

1252.
352.
IE!7.
636.
15G.
252.
111.
254.

22.

110.

249.*
202.*
53.

200.*
129.*
196.
130.
185.
41.

559. w
260. A
45.*

313.*
28.
30.
49.
63.*
29.
12.

14.
35 .1a

c.

75.19
92.73

168.62
185.24
197.69
238.20
294.75
351.50
4S2.55
510.22
582.42
595.61
608.57
615.76
690.66
767.21
845.76
968.56

1052.53
1120.CB
1247.52
1333.12
1369.50
I C4.E7

5.936E-02
4.21BE-02
3.OSOE-82
3.092E-02
3.712E-02
3.576E-02
5.235E-02
4.752E-02
4.581E-02
4.77 1E-02
6.33 iE-02
5.045E-02
2.B82E-01
4.999E-02
5.672E-02
8.385E-02
6.08 1E-02
6.762E-02
7.040E-02
?.628E-02
8.006E-02
7.416E-02
7.343E-02
7. 262E-02

Err System
x SD bKgd

100.0
108.0
100.0
100.0
88.4

100.0
69.9

100.0
41.9

100.0
87.4
100.0
35.2

100.0
100.0
26.6
100.0
100.0
180.0
160.0
200.0
100.0
100.0
100.0

189.
170.

0.
161.
54.

253.
56.

128.
0.

576.
52.
31.
103.
0.
0.
0.

69.
29.
0.

28.
0.

24.
0.
0.

0
C
N

C
3:

C



) j ) -;

25
26
27
28
29
30
31

1460.3
1619.9
1765.1
1B48.9
1895.0
1919.C
1957.2

1458.
1619.
1763.
1848.
less5.
1919.
1957.

1466.
1621.
1767.
1851.
ss5.

1920.
1958.

415.
32.
84.
33.
12.
22.
20.

327.*
12.
40.*
13.*
7.

it.
12.

1460.75
1620.42
1765.52
1849.35
1895.46
1920.30
1957.62

1.73 1E-0 I
7.434E-02
8.570E-02
7.648E-02
8. 267E-02
8.457E-02
7.680E-02

100.0
100.0

100.0
100.0
100.0
100.0
100.0

276.
0.

39.
8.
0.
0.
0.

++ Net Peak Area above the Compton Continuum before correction for system
backnround. Values flaogcd with a * are subsequently corrected for
syjzem backgroUnd before calculation of absolute emission rate (gams/sec).

Gammo-rcu and nuclice lookup from file: ve:EII,3]NTOBACO.dat
Sc 46 clI2h11.O0 Kcv is ambiguously assigned; component has been removed.
Tal62 etl20.08 kev is amnbliuously assigned; component has been removed.

** Least-sqares Re$Llts

(interferences)

nuclid s onery ps at uCi peak err dev
krv zoro time /L frac WO (sig)

pCi
/A

error
(x)

I K 4C - - - - 1.650E+00

1490.75 1.650E+fl

2 Co 66 - - - - 7.7?70E-02

1333.12 7.77@E-02

3 Hf181 - - - - 4.616E-01

482.55 4.616E-01

4 T12rs - - - - 7.!07E-02

5P2.42 7.907E-02

5 rb212 - - - - 9.426E-02

232.20 9.426E-02

6 Pb214 - - - - 1.2S0E-0l1

351.50 1.290E-0 1

7 Pi2l4 - - - - C.14CE-G1

8.921E-05

8.921E-05 1.00 100.00 0.00

4.200E-06

4.200E-06 1.00 100.00 0.00

2.495E-05

2.495E-05 1.00 41.86 0.00

4.274E-06

4.274E-06 1.00 67.36 0.00

5.095E-06

5.095E-05 1.00 100.00 0.00

6.971E-06

6.971E-06 1.08 108.80 0.08

8.921E+01 100.00

4.200E+00 100.60

2.495E+01 41.B6

4.274E+00 87.36

5.095E+00 100.00

6.971E+00 100.01

3.322E+01 31.63

0.96 35.24 1.64
1.19 100.00 -2.58
1.09 IcJ.6Q -1.28

0
C
I

C

.4

G C C.57
I l20.[
176 V.L

E.417E-Cl

F,1E-1 II.2 [-L 3. 632E-05

C



9 ) j

T

Un

Un

Un

Un

Uin

8 Ac228 - - - - 4.328E-01

968.56 4.328E-01

9 U235 - - - - 5.725E-02

185.24 5.726E-02

he following are upper limit

Be 7 - - - - 2.169E+00

Sc 45 - - - - 1.990E-01

Cr 51 - - - - 9.081E+00

Mn 54 - - - - 6.135E-02

Fe 59 - - - - 1.154E+10.

Co 58 - - - - 2.00E-01

Zn 65 - - - - 2.022E-01

noble to compute upper limit

2r 95 - - - - 4.592E-01

able to compute upper limit

Nb 94 - - - - 6.162E-02

Nb 95 - - - - 7.164E-01

able to compute upper limit

able o compute upper limit

able to compute upper limit

Ru103 - - - - 9.663E-01

PlIlC - - - - l.5I8E+00

AllCm - - - ----3.021E-01

Snill - - - - 1.975E-01

Snl2E - - - - l.GCE+04

Snltm - -

£b124 - -

4. 07SE+1 I

C. r33E-r. I

2.339E-05

2.339E-05

3.095E-06

3.095E-06

values:

1. 173E-04

1.076E-05

4.909E-04

4.397E-e6

6.240E-05

1.084E-05

1.093E-05

for Zr 89 ,

2.4S2E-05

for Zr 97 ,

3.331E-06

3.872E-05

for Nb 97 ,

for Nb 95m,

for Mo 99

5.223E-05

P.207E-05

1.633E-05

1.068E-05

9.059E-bI

2.202E-03

-. 2E1E-05

1.00 100.00 0.00

2.339E+01 100.01

3.095E+00 100.01

1.06 1011.00

- - - - - - - - 1.173E+02

- - - - - - - - 1.076E+01

- - - - - - - - 4.909E+02

- - - - - - - - 4.39?E+00

- - - - - - - - 6.240E+E1

- - - - - - - - 1.084E+01

Tdec q >

Tdecay >

Tdeccy >

Tdecay >

Tdecay >

-- - iti+i---1.093E+01

20*TI/2.

- - - 2.4B2E+01

20*Tl/2.

- - - 3.331E+00

- - - 3.672E+01

20*T1/2.

20*TI/2.

20*TI/2.

- - - 5.223E+01

- - - 8.207E+01

- - - - - - - - 1.633E+01

- - - - - - - - 1.068E+,1

- - - - - - - - 9.059E+05

- - - - - - - - 2.202E+03

- - - - - - - - 3.261E+01

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

103.00

1013.00

100.00

100.0

100.00

100.00

I .~ S

eC

0

Cu



) 2 I - ,

Sb 125

Unable tc

Unable tU

Te129n

Unable tc

1131

Unable to

Unable to

Cr134

Cs136

Cs137

Pc 142

Unable to

Ce141

Unable to

Ce144

Eu154

Eu155

Hf175

Ta 182

Pb2IO

compcute

, toiPutc

comput

compute

compute

compute

compute

compute

- 5.052E-01 2.731E-05.

" upper limit for Sb127 ,

" upper limit for Te132 ,

- 3.437E+01 1.85BE-03

upper limit for Tel31m.

2.311E+04 1.249E+00

upper limit for 1132 ,

upper limit for 1133 ,

4.101E-01 2.217E-05

1.200E+02 6.485E-83

6.729E-02 3.637E-06

4.556E+02 2.463E-02

upper limit for LaoI ,

S.884E-C1 5.343E-05

upper limit for Ce43 ,

3.933E-01 2.12E-05

5.154E-01 2.78E-05

1.625E-01 8.7B5E-06

1.701E-01 9.194E-06

7.597E-01 4.107E-05

4.450E+52 2.406E-62

.30FE-01 4.491E-05

1.412E+51 7.630E-04

upprr limit for Np239 ,

2.5-SI 1.542E-05

) J) i , 7

T--cay

Tdecay

Tdecay

Tdooy

Tdecoy

Tdec-

Tdecay

Tdecay

The c llowing rPoks ur, not ic-hntified:
e =-.1I4 comzcz pcierr CI *

- - - - 2.731E+01 100.00

20*TI/2.

* 20*TI/2.

- - - -1.858E+03 100.00

20*TI/2.

- - - - 1.249E+06 100.00

- 20*TI/2.

- 20*T1/2.

- - - - 2.217E+01 100.00

- - - 6.485E+03.100.00

- - - 3.637E+00 100.08

- - - 2.463E+04 100.00

t2*TI/2.

- - - 5.343E+01 100.00

2W:TI/2.

- - - 2.126E+01 100.00

- - - 2.766E+01 100.00

- - - 8.785E+00 100.00

- - - 9.194E+00 100.00

- - - 4.107E+01 100.00

- - - 2.406E+04 100.00

- - - 4.491E+01 100.00

- - - 7.630E+02 100.00

20*TI/2.

- - - 1.542E+4-1 100.00

e
C
N

C
cc

Rc226

U2sS

Unable to

Pm 41
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Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Somplo: 54529-14-A 92-82735-L-1
Lbicht: 0.50000 L

Irradiation date:

Count date:

Decoy:

Count timns: REA

LIV

Dend timo:

Detcctor: K pos C

(26-mR-1992 15:17:54)

30-Sep-1991 at 12:42:00

5-Feb-1992 at 16:47:00

129.2d ( 11160300. seconds)

L TIME 23.70h ( 85338.000 seconds)
E TIME 23.70h ( 85324.000 ' seconds)

0.02 percent

0 Geometry Factor: 1.000

Efficiencies und shcpe parameters from file: vo:116.23effmarna.

Spectrum from file : 5452914A.L;I

BacKground subtractions from file: vc:[l16,13BocKg. K

Peck rerion
channel start

53.0
91.9

184.3
197.6
237.6
293.8
-5E.7
391.0
509. 7
582.1
594.5
66B.0
67£.
842.3
910.0
966.1

1027.0
105.2
11is .2
1122.1
1331.6
I 4(0. z
156t.0
I I.2

53.
91.
103.
192.
236.
293.
.549.

506.
502.
593.
C07.
676.
E44.
F07.
£06.
IC27.
If-'5.
1116.

16.
137!.

lire.

end

55.
95.
185.
198.
238.
295.
353.
352.
513.
583.
597.
609.
679.
ce4.
£42.

F71.
1027.
1 121r.
1122.
1324.
1353.
'453.
1505.
I 57.

Gross
counts

1516.
2042.
1810.
2119.

775.
573.
701.
534.
1054.

163.
341.
349.
185.
204.
171.
171.

C4.

17.-i.

Net Energy Gammas Err System
area ++ (keV) /sec X SD bkgd

120. *
146. *
114.*
178.* .
123. *
117.*
157.*
63.

550.*
55. H
85.

196.
48.
67.*
44.
37.*
11.
34.
55 .t
RE.
45.*?

342.
S.

15.

53.63
92.51

184.90
198. 17
238.20
294.39
351.30
391.59
510.24
562.56
595.83
668.49
678.62
845.81
910.49
98.54

1027.48
1695.65
1119.66
1322.51
1331.43
1460.75
1565.41
1580.62

1.343E-01
4.232E-02
3.16SE-02
6.337E-02
3.527E-02
4.453E-02
3.995E-02
5.836E-02
4. 857E-02
5.327E-02
7.482E-02
1.328E-81
7. 336E-02
6. 197E-02
6.581E-02
6.704E-02
7.05E-02
8.085E-02
7.269E-02
7.394E-02
6.559E-02
2.394E-01
7.741E-02
7.289E-02

100.0
100.0
180.0
57.6
160.0
77.2

100.0
58.7
108.0
100.0
57.4
72.?
43.3
108.0
100.0
100.0
100.8
48.1
108.0
30.8

100.0
100.0
100.0
100.8

58.
167.
158.
53.

248.
55.

126.
0.

565.
51.
30.

101.
8.

68.
48.
28.

0.
0.

27.
0.

24.
266.
0.
0.

j "

eC
N
C
*1

K

1
2
3
4
5

9

16
17

18

12
13
14

16
17
18

21i
21
22
23
22



) 2 1 /

52.
91.
13.
12.
18.

27.* 1590.37
47.*'1765.13
S. 1969.36
7. 1992.36
8. 2002.25

7.146E-02
8.286E-02
8.609E-02
8.77BE-02
8.696E-02

108.0
100.0
180.6
100.0
1008.

12.
38.

0.
0.
0.

++ Not Peak Area above the Compton Continuum before correction for system
backQround. Values flagged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/soc).

Gamma-ray and nuclide lookup
Sc 46 Is being removed from

** Least-squores Results $tt

nuclide Pnorgy dps at
Kev zero t ime

from file: ve:[116,3JNTOBACO.dot
the component set.

(interferences)

UCi peaK err dey PCI
/L frac (M) (sig) /L

I K 40 2.282E+00 1.234E-04

I4GC.75 2.282E+00

2 Cc CO - - - - 6.874E-02

1331.4S 6.874E-02

3 0n113 - - - - 1.986E-01

391.59 1.986E-81

4 T120B - - - - 6.655E-02

582.58 6.655E-02

5 Po?12 - - - - 9.307E-02

236.20 9.307E-02

6 Pb214 - - - - 1.004E-01

351.30 1.084E-01

7 i214 - - - - 3.522E-01

603.9
1119.69
1765.13

2.957E-01
4.926E-0 I
5.302E-01

1.234E-04 1.00 100.00 0.00

3.716E-B6

3.716E-06 1.00 100.00 0.00

1.074E-05

1.074E-05 1.00 50.71 0.00

3.597E-06

3.597E-06 1.00 100.00 0.00

5.031E-06

5.031E-06 1.00 100.00 0.00

5.661E-06

5.SBIE-06 1.00 100.00 0.00

1. 904E-05

1.598E-05
2.663E-05
2.96SE-05

1.19 72.73
0.71 160.00
0.65 100.00

1.234E+82 100.00

3.716E+00 100.00

1.074E+01 50.71

3.597E+00 100.00

5.031E+00 100.00

5.861E+00 100.01

1.904E+01 52.55

-1.40
1,52
1.85

P 22? - - - -. 42-01 1.644E-05 - - - - - - -+

25
26
27
28
29

1598.0
1764.7
1969.0
1992.0
2001.9

1589.
1760.
1969.
1992.
2001.

1592.
1766.
1969.
1992.
2602.

eC
IN:

C
N

error
()

1.644E+01 72.65



I <:1 ~K)

910.49
966.54

The following are

Be 7 - - - -

Sc 46 - - - -

Cr 51 - - - -

Mn 54 - - - -

Fe 59 - - - -

Co 5e - - - -

Zn -5 - - - -

Unable to compute

Er 95 - - - -

Unable to COMLItO

Nb 94 - - - -

Nb 95 - - - -

Unable to compute

Unable to compute

Unable to compute

PL,103 - - - -

RuIOE - - - -

APillm - - - -

Sn125 - - - -

SnI17m - - - -

5b124 - - - -

Sb125 - - - -

Unable to computo

Unable to copLite L

C0

CD

2.588E-01
4.292E-01

upper limi

2.413E+00

2. 168E-01

9.206E+08

6.934E-02

1.258E+00

2.030E-01

2.131E-01

upper limi

4. 62E-0 I

upper limit

6.36BE-02

7.922E-01

upper limit

upper limit

upper limit

1.070E+00

1.604E+00

3.323E-01

2.064E+04

4.309E+01

.Sf02E-1

5.C24E-01

ipper limit

pper limit

1.399E-05
2.32BE-05

t values:

1.305E-04

1. 172E-05

4.976E-04

4.829E-06

6.803E-05

1.098E-05

1. 152E-05

for Zr 69

2.502E-05

for Zr 97

3.442E-OS

4.282E-05

for Nb 97

for Nb 95m.

for Mo 99

5.762E-05

S.673E-05

1.796E-05

I .083E+00

2.329E-03

3.73 1E-05

2.716E-O5

for Sbl27

for Tol32 ,

1.18
09.71

100.00 -0.94
100.00 1.56

- - - - - - - - 1.305E+02

- - - - - - - - 1.172E+01

- - - - - - - - 4.976E+02

- - - - - - - - 4.829E+00

- - - - - - - - 6.883E+01

- - - - - - - - 1.898E+01

- - - - - - - - 1.152E+01

Tdecoy > 20*TI/2.

- - - - - - - - 2.502E+01

, Tdecay > 20*TI/2.

- - - 3.442E+00

- - - 4.282E+01

Tdecay > 20*T1/2.

Tdecay > 20*TI/2.

Tdecay > 20*TI/2.

- - - - - - - - 5.782E+01

- - - - - - - - 8.673E+01

- - - - - - - - 1.796E+01

- - - - - - - - 1.083E+06

- - - - - - - - 2.329E+F3

Tdecoy

Tecay

-)

- - - 3.731E+01

- - - 2.716E+01

20*T1/2.

2D*T1/2.

100.00

100.00

100.00

100.00

100.00

100.80

106.00

100.00

100.00

100.00

100.00

108.00

100.00

100.00

100.00

100.60

100.00

TcI2 m - - - - Z.356E+1 1.P14E-03

') ) I

- - - - - - - - I.B14E+03 100.00
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Unable to compute upper Ilimit for Tv131m., Tdecoy > 20*TI'2.

1131 - - - - 2.454E+04

Unable to

Unable to

Cs 134

Cs 136

Cs 137

Da14l

Unable to

Ce 141

Unable to

Cr144

Eu154

Eu155

Hf 175

Hf 161

Ta 162

Pb2 10

Po22E

U235

U23SB

Unable to

compute upper limit

compute upper limit

- - - - 4.282E-01

- - - - 1.249E+02

- - - - 6.519E-02

- - - - 5.193E+02

compute upper limit

- - - - 1.027E+S0

compute upper limit

- - - - 4.063E-01

- - - - 4,926E-01

- - - - 1.624E-01

- - - - 1.670E-01

- - - - 6.739E-01

- - - - 8.064E-01

- - - - 4.34E+02

- - - - 8.717E-01

- - - - 1.810E-01

- - - - 1.586E+01

compute upper limit

- - - - 2.936E-01

- - - - - - - - 1.326E+86 100.00

Tdecay

Tdecay

20*TI/2.

20*TI/2.

1. 326E+00

for 1132

for 1133 ,

2.315E-05

6.752E-03

3.524E-06

2.807E-82

for Lal40.

5.551E-05

for Cv143

2.196E-05

2.663E-05

8.777E-06

9.02E-06

3.643E-05

4.359E-05

2.35 J E-02

4.712E-05

9.782E-06

8.573E-04

for Np239,

1.587E-05

Tdecay > 20*TI/2.

- - - - 2.196E+01

- - - - 2.663E+01

- - - - 8.777E+00

- - - - - - - - 9.028E+00

- - - - - - - - 3.643E+01

- - - - - - - - 4.359E+01

- - - - - - - - 2.351E+64

- - - - - - - - 4.712E+01

- - - - - - - - 9.762E+C0

- - - - - - - -8.573E+02

100.00

100.80

100.00

100.00

100.00

100.00

10.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

Tdecay > 20*TI/2.

- - - - - - - - 1.587E+01 100.00

following pecks wnre not itentifiod:
cneroy ctmmJ/src pctorr CI :t
53.63 1.3435E-01 150.0 C.CCgOCSn
52.51 4.231E-2 10C.0 t.CfCCC06C
14.£0 3.1604E-02 IfC.0 0.5173131
lEE .17 G .T:E-te 07.3 0.208

- - - - - - - - 2.315E+01

- - - - - - - - 6.752E+03

- - - - - - - - 3.524E+00

- - - - - - - - 2.807E+04

Tdecoy > 20*TI/2.

- - - - - - - - 5.551E+01

es
0

Pm24l

The
4-

2
3
4

- - - -
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77.2
100.0
57.5
43.3
100.0
100.0
4B.1
38.0

100.0
180.0
100.0
100.0
100.0
100.0

$1 /9

0.3067558
2.9127035E-B2
8.0000008
2.80488SBE-09
0.000808
0.800800
0.0000000
0.0000008
0.6000000
2.0133930E-09
0.0000000
0.0000800
0.000000
3.4207891E-04

If C > 0 Confidence threshold was not exceeded
Cl = 0 Encrgty Window test failure
Cl -l Extrrme Half Life test failure

Extreme As. Gammn Comparison test failure
Uneblo to estimate area of Assoc. Gamwy

e0
N

0
*1]

CA

C

C

6
9

13
14
17
IC
18
20
23
24
25
27
28
29

294.39
518.24
595.03
67P.62
845 .81
1027.48
1095.65
1322.51
1565.41
1588.62
1590.37
1969.36
1992.36
2002.25

4.4533E-02
4.8567E-02
7.481BE-02
7.3357E-02
6. 1966E-02
7.0498E-62
8.0846E-02
7.3936E-02
7.74E6E-02
7.288E-02
7.145SE-02
8.6091E-02
6.7775E-02
8.6957E-02

Cl = -2
CI - -3
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Raygun - RSX Version 10-Jan-90

~1 P -7
4 1

(26-MAR-1992 15:18:12)

Analysis performed by: E. A. LEPEL

Sample: 54529-14-B 92-02735-L-2 SAMPLE DUPE
Weight: 0.50000 L

Irradiation date:

Count date:

Count times: REAL TIME
LIVE TIME

Dead time:

Detector: K pas o

36-Sep-1991 at 12:42:00

9-Feb-1992 at 9:23:0

132.9d ( 11479260.

31.3bh ( 112956.00
31.37h ( 112938.00

seconds)

seconds)
seconds)

0.02 percent

0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116,23effmarna. K

Spectrum from file : 54529140.K;1

Background subtractions from file: ve:t116, 1)BacKg. K

Peak Region
end

93.
142.
187.
200.
244.
250.
297.
354.
423.
513.
585.
593.
596.
610.
735.
842.
912.
£7'.
1<3.
1123.
117.
1334.
1459.
14<2.

channel start

92.1
139.0
184.9
198.1
237.8
249.9
294.1
350.9
.121.0
509.7
582.0
590.2
594.7
607.9
732.9
645.2
916.6
966.5

1042.1
111 .6
1172.2
1331 .8

I4SE. 6
1441.1

91.
138.
164.
197.
234.
249.
292.
349.
410.
507.
576.
590.
593.
E06.
731.
R44.
907.

103£.
1116.
1171.
1331.

1Z ti.141.

Gross Not Energy
counts area ++ (KeV)

1741.
2640.
1719.
1620.
3359.
550.
1314.
115.
735.

1238.
669.
274.
347.
625.
257.
276.
267.
154.
192.

123.
ICC.

4$ .

172. w
240.
1B5.*
160.*
522. *

57.
143.*
229.*
91.

666. *
168.*
41.

104.*
288.*

33.
89.*
81.*
67.
34..
75.
51 .*
29.*
10.*
15.

92.41
139.31
185.30
198.45
238.20
250.36
294.52
351.24
421.43
510.8
582.44
590.59
595.11
608.32
733.37
845.64
911.03
968.90

1042.57
1120.62
1172.75
1332.31
1499.50
1441.61

Gommcs Err System
/sac X SD bkgd

3.756E-02 100.0
8.464E-02 29.6
2.716E-02 100.0
3.42BE-02 85.0
8.664E-82 160.0
3.GBBE-02 108.0
3.856E-02 100.0
4.011E-02 108.0
6.857E-02 40.8
4.174E-02 180.0
1.023E-01 60.4
4.253E-82 100.0
6.619E-02 60.4
1.631E-01 67.5
4.949E-02 180.0
5.453E-02 100.0
5.773E-82 100.0
5.005E-02 160.0
6.056E-02 100.0
7.183E-02 88.0
6.766E-02 1130.0
6.957E-02 100.0
6.898E-02 100.0
6.89SE-02 166.0

221.
0.

210.
70.

329.
0.

72.
166.
8.

748.
68.
0.

40.
133.

0.
90.
64.
37.
0.

36.
35.
31.
19.
3.

e0
N

0
S.]

1
2
3
4
5
6
7

18
11
12
13
14
15
16

17
is
19
26
21
22
23
24

C

c
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517.*
45.*
60. A

1460.75
1593.58
1764.66

9 .

3.897E-01
7.598E-02
7.554E-02

100.0
61.0

100.0

351.
15.
51.

++ Net PCoK Area above the Compton Continuum before correction for system
background. Values flogged with a * are subsequently corrected for
system bockground before calculation of absolute emission rate (gams./sec).

Gomma-rov, and nuclide lookup from file: ve:[116,3]NThBACO.dat
Sc 45 ati1120.02 Kev Is ambiguously assigned; component has been removed.
T0l82 at1120.02 Rev is ambiguously assigned; component ha been removed.

** Lear-squrros Rcsults *a

nuclido energy dps at
KEV zero time

I K 40 - - - - 3.715E+00

1450.75 3.715E+00

2 Co 60 - - - - 7.199E-02

1172.75 7.102E-02
1332.-31 7. 301E-02

3 T1208 - - - - 1.379E-01

(interferences)

uCi peak err dev
/L frac (%) (sig)

2.00SE-04 - - - - - - - - -

2.002E-04 1.00 100.00 0.00

3.891-06

pCi
/L

error
(W)

2.008E+02 100.00

3.891E+00 70.72

3.839E-06 1.01 108.00 -0.09
3.946E-06 0.99 100.00 0.09

7.452E-06 7.452E+00 52.72

510.00 2.143E-01 1.158E-05 0.64 100.00 2.35
5B2.44 1.279E-01 6.915E-06 1.00 60.40 -0.85

4 Pb212 - - - - 2.295E-01

238.20 2.295E-Gl

5 Pb214 - - - - 1.089E-01

351.24 1.069E-01

6 21214 - - - - 4.095E-01

1.24DE-05

1.245E-05 1.00 100.00 0.00

5. 885E-06

1.240E+01 100.00

5.885E+00 100.00

5.805E-06 1.00 100.00 0.00

2.214E-05 - - - - - - - - - 2.214E+01 47.73

1.13 67.48 -1.25
0.84 87.98 1.19
0.83 100.00 1.14

7 rc22e - - - - 2.SE-Cl 1.397E+01 71.74

£11.07 2.271E-51 1.225E-05 1.14 1C.00 -0.91
£60.90 3.20E-SI 1.734E-05 0.81 100.00 1.28

25
26
27

1460.2 1456.
1593.1 188.
1764.3 1764.

1463.
1594.
1767.

622.
123.
98.

eC
N

0
.4
41

M52.32
1120.G2
1764. E

3.632E-C1
4.SCUE-'1
4.355E-O I

1 . 963E-05
2.631E-05
2.678E-05
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8 U235 - - - - 5.030E-02

1W5.30 5.030E-02

The following are upper limit

Be 7 - - - - 2.180E+00

Sc 46 - - - - 1.792E-01

Cr 51 - - - - 9.421E+800

Mn 54 - - - - 7.498E-02

Fe 59 - - - - 1.144E+00

Co 58 - - - - 2.046E-01

En 65 - - - - 1.926E-01

Unable to compute upper limit

Zr 95 - - - - 4.24E-01

Unable to compute upper limit

1Nb 94 - - - - 5.572E-02

ob 95 - - - - 7.417E-01

Unable to compute upper limit

Unable to compute upper limit

Unable to compute upper limit

Rul03 - - - - 1.051E+00

RulME - - - - 1.404E+00

rcqllm - - - - 2.873E-01

Sn113 - - - - 1.830E-01

:n125 - - - - 2.307E+14

Sn1 7m - - - --4.50E+01

5bl24 - - - - 6.229E-01

Sb12F - - - - 4.390E-Cl

2.719E-06

2.719E-06

val ues:

1. 17E--04

9.689E-06

5.093E-04

4.053E-06

6. 183E-05

I. lOSE-05

1 .041E-05

for Zr B9 ,

2.296E-05

for Zr 97 ,

3.012E-06

4.009E-05

for Nb 97 ,

for lb 95m,

for Me 99 ,

5.681E-05

7.588E-05

1.553E-05

9.893E-06

1.247E+00

2.437E-03

3.367E-05

2.373E-05

;) I ) / )

2.719E+00 100.00

1.00 100.00 0.00

Tdecoy

Tde cay

Tdecay

Tdecay

Td-o- -y

- - - 1.178E+02

- - - 9.668E+00

- - - 5.093E+02

- - - 4.053E+00

- - - 6.183E+01
- - - 1.106E+01

- - - 1.041E+01

20*14/2.

- - - 2.296E+0

20*TI/2.

- - - 3.012E+00

- - - 4.009E+01

20*Tl/2.

20*T1/2.

20*TI/2.

- - - 5.691E+01

- - - 7.588E+01

- - - 1.553E+01

- - - 9.893E+00

- - - 1.247E+06

- - - 2.43?E+03

- - - 3.367E+01

- - - 2.373E+01

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.08

100.00

100.00

100.0

100.00

100.00

100.00

100.00

100.00

100.00

UnaMe to comrutr upper l imit for Sh127 ,I

- - - -

- - - -

Tdecay > 20*TI/2.
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Unable to

TeI29m

Unable to

1131

Unable to

Unable to

Cs134

Cs136

Cs137

'o140

Unablo to

Ce 141

Unchie to

o Col44A

EuI54

Eu 155

Hf 175

Hf181

Ta182

Pb210

Pa226

L238

Unable to

.mP41

compute

Compute

compute

compute

compute

Compute

compu to

upper limit

3.414E+01

upper limit

3.124E+04

upper limit

upper limit

3.888E-01

1.238E+02

S. 730E-62

5.267E+02

upper limit

9.516E-01

upper limit

3.56E-01

4.914E-01

1. 424E-0 I

1.522E-01

6.055E-01

7.142E-01

3.7 16E+82

7.327E-01

1.385E+01

upper limit

2.493E-01

for Te132

1. 84E-03

for Tel3lm,

1.689E+00

for 1132 ,

for 1133 ,

2. 101E-05

6.692E-03

3.897E-06

2.847E-02

for La140 

5.144E-05

for CP143 ,

1.896E-65

2.656E-05

7.696E-06

8.226E-06

3.273E-05

3.860E-05

2.00BE-02

3.960E-05

7.486E-04

for Np239

1.347E-05

Tdecay

TdeooLj

Tdecoy

Tdecay

Tdecay

Tdecoy

Tdecay

Tdecay

20*TI/2.

- - - 1.846E+03 100.00

20*TI/2.

- - - 1.689E+06 100.00

20*Tt/2.

20*TI/2.

- - - 2.101E+01 100.00

- - - 6.692E+03 100.00

- - - 3.09?E+00 100.00

- - - 2.847E+04 100.00

20*T1/2.

- - - 5.144E+01 108.00

20*TI/2.

- - - 1.896E+01 108.00

- - - 2.656E+01 100.00

- - - 7.696E+00 100.00

- - - 8.226E+00 100.80

- - - 3.273E+01 100.00

- - - 3.860E+01 100.00

- - - 2.O86E+04 100.00

- - - 3.960E+01 103.00

- - - 7.406E+02 100.01

20,'TI/2.

- - - 1.347E+01 103.03

The followinc pecKs wore not identified:
Srnercy tfvmrd/soc pctcrr CI :
1 92.41 3.7579E-02 1[C0.0 0.0000C30
2 13E?.32 2.4527E-02 29.6 f.GCOCC00
4 198.45S -. <ISE-C2 BS.L O.0605CL

9 2 1I .



6 250.30 3.0076E-02 100.0 0.0000000
7 294.52 3.8559E-02 100.0 0.4865061
9 421.43 6.8572E-02 40.8 0.0000000
12 590.59 4.2529E-02 100.0 2.6474588E-02
13 595.11 6.6189E-02 60.4 0.0800600
15 733.37 4.9490E-02 100.0 0.0000000
16 845.64 5.4525E-02 100.0 0.000080
19 1042.57 6.0563E-02 100.0 0.0000000
23 1469.50 6.8978E-02 100.0 0.6000000
24 1441.61 6.69B1E-02 100.0 0.0000008
26 1593.5S 7.5900E-02 61.1 0.000000

If CI > 0 Confidence threshold was not exceeded
CI = 0 Eneroy Iindow test failure
Cl - -1 Extroms Half Life tort failure
CI - -2 Extrcmo As. Gama comparison test failure
CI -3 Unoble to estimate area of Assoc. Gamna

e

9 -, 47 7
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Roygun - RSX Version 10-Jon-90

Analysis performed by: E. A. LEPEL

Somple: 54529-15-A 92-02735-L-5 BLANK
Weight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REA
LIM

Dead tim:

Detector: K

(26-MR-1992

30-Sep-1991 at 12:42:00

5-Feb-1992 at 16:36:00

129.2d ( 11159640.

15:18:28)

seconds)

L TIME 2.70d ( 232968.00 seconds)
E TIME 2.70d ( 232931.00 seconds)

0.02 percent

pos e 0 Geometry Factor: 1.008

Efficiencies ond shape parameters from file: ve:[116,23effmarna. K

Spectrum from file : 5452915A.K;I

BccKgrOund rubtractions from file: ve:[116,1Backg. K

Peck Region
channel stort end

1
2
3
4
5
6
7
8
9

10

12
13
14
15
16
17
IC
19
20
21
22
23
24

53.0
74.2
92.1

184.9
197.7
237.8
293.9
337.1
351.9
382.0
41.6
50.9
581 . C
594.8
60E .
76[.8
76E.0
605.1
84E.6
99. V0-4. 6
9GC.C

C153
III.r

52.
72.
91.
182.
133.
236.
293.
334.
349.
382.
410.
507.
577.
594.
606.
759.
767.
805.
6-44.
£09.

SEG.
1116.
1371.

54.
77.
93.

166.
200.
239.
295.
339.
352.
362.
411.
515.
564.
597.
612.
761.
769.
V06.

lii.
913.
£24.
£69.
1121.
1-34.

Gross Net Energy Gammas Err System
counts area ++ (KeV) /sec X SD bKgd

4037.
6965.
3597.
5975.
6145.
2662.
1435.
2049.
1559.
310.
550.

2919.
1264.
724.

1427.
.tL.
7,-.

190.

208.* 53.90
367.* 75.09
4S7.* 93.01
434.* 185.73
299.* 198.54
340.* 238.60
222.* 294.72
116.* 337.88
339.* 351.65
47. 382.77
EC. 411.41

1542.* 510.59
234.* 582.56
20'.* 595.48
474.* G8.71
4S. 761.41
45. 768.61
29. 805.71

1 Z.* 646.22
l47.* 910.38
rb 'k 933.45

9. '69.15
1-'.v 1119.E6

V5. 1232.4!

8.055E-02 180.0
3.646E-02 100.0
2.555E-02 100.0
1.897E-02 100.8
2.874E-02 100.0
2.115E-02 100.0
2.273E-02 100.0
2.395E-02 180.0
2.450E-02 100.0
2'.526E-02 180.0
3.137E-02 36.3
2.769E-02 100.0
4.677E-02 100.0
5.882E-02 81.7
1.069E-01 100.0
3.453E-02 100.0
3.50SE-02 100.0
3.62BE-82 100.0
3.937E-02 100.01
3.74BE-02 160.0
3.848E-02 100.6
4.031E-02 160.6
5.770E-02 100.0
4.644E-02 100.0

158.
505.
456.
432.
144.
678.
149.
52.

343.
0.
.

1543.
139.
83.

275.

A.
0.

132.
354.

77.
74.
65.

9 2, I

0
C
N

C
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1460.3 1456. 1466.
1593.0 1569. 1594.
1712.1 1712. 1713.
1764.8 17G1. 1766.
180C.1 1800. 1862.
1839.9 1835. 1843.

1237.
160.
56.

251.
65.

126.

950.* 1460.75
70.* 1593.33
18. 1712.3?

141.* 1765.06
16. 1800.37
22. 1840.16

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flaoed with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

Gorin-ray and nuclide lookup from file: ve:[Cl6,3lNTOACO.dat
Ra226 at 185.73 Kev is Ombiguously assigned. component has been removed.
U235 at 165.73 Kev is ambicjuously assigned; component has been removed.

Sc 'IS is being removed from the component set.

*c Least-squares Results -::

nuclide energy dips at
Kev zero time

I K 43 - - - - 2.442E+00

1460.75 2.442E+00

2 Co 60 - - - - 4.868E-02

1332.41 4.868E-02

3 T1208 - - - - 5.845E-02

562.56 5.645E-02

4 Ei214 - - - - 2.933E-01

608.71
1119.86
17F5.06

2.379E-0 1
3.910E-01
3.364E-0 I

5 Pb212 - - - - 5.584E-02

230.60 5.584E-02

6 Pb214 - - - - 7.894E-02

(interferences)

uCi peak err dev
/L froc 01) (sig)

1.320E-04

1.320E-04 1.00 100.00 0.00

2.631E-06

2.631E-06 1.00 100.00 0.00

3.159E-06

3.159E-06 1.00 100.00 0.00

1.586E-85

1.266E-05
2.113E-05
1.766E-05

3 .0 1CE-06

1.23 100.00
0.75 100.00
0.89 100.00

pCi error
/L WX)

1.320E+02 100.00

2.631E+80 100.00

3.159E+00 100.00

1.566E+01 59.02

-0.70
0.75
0.34

3.018E-06 1.00 100.00 0.00

4.267E-06

3.018E+00 100.00

4.267E+00 73.45

234.72 1.184E-01 6.399E-06 0.67 100.00 1.00
-51.65 6.64SE-62 3.594E-06 1.19 180.00 -0.56

7 AcS2S - - - - 1.E66E-01

q
-J

25
26
2?
28
29
30

2.561E-01
4.783E-02
4. BOBE-02
5.037E-02
4.898E-02
5.157E-02

100.0
99.8

100.0
100.0
100.0
10.BM

725.
32.
0.

104.
0.
0.

0
0
I':

0

N

U.

1. OCCE-05 1.008E+01 59.49



337.88 2.226E-01
910.38 1.474E-01
969.15 2.581E-01

The following are upper limit

Be 7 - - - - 1.445E+00

Sc 46 - - - - 1.206E-01

Cr 51 - - - - 5.872E+00

tt 54 - - - - 4.790E-02

Fe 59 - - - - 7.409E-01

Co 58 - - - - 1.302E-01

Zn 65 - - - - 1.222E-01

Unable to compute upper limit

Zr 95 - - - - 2.869E-01

Unable to compute upper limit

Nb 94 - - - - 3.636E-02

Nb 95 - - - - 4.635E-01

Unable to compute upper limit

Unable to compute upper limit

Unable to compute Lipper limit

Ru103 - - - - 7.O63E-01

RuIOC - - - - 7.IIIE-01

fgl]Cm - - - - 1.971E-01

SnIfl - - - - 1.219E-01

Sn125 - - - - 1.477E+04

Snl7m - - - - 2.653IE+01

50124 - - - - 4.157E-01

Fh125 - - - - 3.101E-01

') A;

1.203E-05
7.967E-06.
1.395E-05

vol UPS:

7.009E-05

6.5 ISE-06

3.174E-04

2.589E-86

4.005E-05

7.041E-OG

C. 604E-06

for Zr 09 ,

1.551E-05

for Zr 97 ,

1.962E-G

2.5066E-65

for Nb 97 ,

for Nb 95m,

for Mo 99 ,

3.81BE-05

3.644E-05

1.065E-05

6.590E-06

7.983E-01

1.434E-03

2.247E-05

I.676E-05

0.84
1.27
0.72

100.00
100.00
100.00

0.49
-0.60
0.83

- - - - - - - - 7.809E+01

- - - - - - - - 6.518E+08

- - - - - - - - 3.174E+02

- - - - - - - - 2.589E+00

- - - - - - - - 4.005E+01

- - - - - - - - 7.841E+00

- - - - - - - - 6.604E+00

Tdecay > 20*TI/2.

- - - - - - - - 1.551E+01

Tdecoy > 20*TI/2.

- - - - - - - - 1.962E+00

- - - - - - - - 2.506E+81

Tdecay > 20*TI/2.

Tdecay > 20*TI/2.

Tdecoy > 20*Tl/2.

- - - - - - - - 3.818E+01

- - - - - - - - 3.844E+01

- - - - - - - - 1.065E+01

- - - - - - - - 6.590E+00

- - - - - - - - 7.983E+05

- - - - - - - - 1.434E+03

- - - - - - - - 2.247E+01

1.676E+01

Unable to compute upper limit for Sb!27 , Tdecoy > 20*TI/2.

, ) j I

e0
N

0

Cc

180.00

100.00

100.00

100.00

100.00

100.00

108.00

100.00

100.00

100.00

100.06

166.86

100.00

100.00

100.08

100.00

100.00

100.06
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Unable to compute upper limit for Te132 , Tdecay > 20*TI/2.

To129

Unable t

1131

Unable t

Unable t

C 134

C5136

Cs137

Ca140

Unable to

Co 141

Unable to

CP 144

Eu154

Eu 155

Hf 175

Hf 161

TaM2

Pb218

Ra226

U235

L2S

Unablo to

fm?41

-- - - - 2.20EE+01

o compute upper limit

- - - - 1.595E+04

* compute upper limit

* compute upper limit

- - - - 2.593E-01

- - - - 7.509E+01

- - - - 3.95E-02

- - - - 3.148E+02

compute upper limit

- - - - 6.162E-01

compute upper limit

- - - - 2.387E-01

- - - - 3.294E-01

- - - - 9.84DE-a2

- - - - 9.!30E-02

- - - - 3.965E-01

- - - - 4.5FOE-1

- - - - 2.621E+02

- - - - 4.SOOE-0l

- - - - 1.01E-01

-- -- .21E+O0

compute upper limit

-1 - - - I.757E-0

1.193E-03 - - - - - - - -

for Tel3lm. Tdecay > 20*TI/2.

0.621E-01 - - - - - - - - 8

for 1132 , Thecay > 20*TI/2.

for 1133 - Tdeccy > 20*TI/2.

1.401E-05 - - - - - - - - I

4.059E-03 - - - - - - - - 4

2.13E-06 - - - - - - - - 2

1.701E-02 - - - - - - - - I

for Lal40 , Tdecay > 20h'T1/2.

3.331E-05 - - - - - - - - 3

for Cv143 , Tdecay > 20*TI/2.

1.29CE-05 - - - - - - - - 1

1.701E-05 - - - - - - - - I

5.319E-06 - - - - - - - - 5

5.395E-06 - - - - - - - - 5

2.143E-05 - - - - - - - - 2

2.4SIE-05 - - - - - - - - 2

1.417E-02 - - - - - - - - I

2.692E-05 - - - - - - - - 2.

5.4f2E-06 - - - - - - - - 5.

5.03E-04 - - - - - - - - 5.

for Np239 , Tdecoy > 20*T1/2.

9.3TEE-06- --- ----- 9.

1.193E+03 100.00

.621E+05 100.00

.401E+01 100.00

.059E+03 100.00

.138E+00 100.00

.701E+04 100.00

.331E+01

.290E+01

.781E+01

.319E+00

.395E+0B

. 143E+81

.481E+01

.417E+04

.692E+01

*462E+00

100.00

100.50

100.00

100.00

100.00

100.00

100.00

100.00

100.00

ieo.no,

.038E+02 100.00

368E+00 100.00

The followinhi pocKs wro not idrntified:
t cnercu rommis/sEc pcirrr C I

I SB.5F.9 SE 4E--L2 I['.0 Li.

)0

C

N

C



2 75.09 3.6461E-02 100.0 0.0000000
3 93.01 2.5551E-02 100.0 0.0000000
5 198.54 2.8737E-02 100.0 0.0000000

10 382.77 2.52EE-02 100.0 0.0000000
11 411.41 3.1374E-02 36.3 0.0000000
12 510.58 2.7694E-62 ICO.0 B.4318893
14 595.48 5.8019E-02 81.7 0.000800
16 761.41 3.4533E-02 100.0 0.6000000
17 768.61 3.50EIE-02 100.0 7.1285099E-02
18 865.71 3.6284E-02 100.0 0.0000000
19 846.22 3.9373E-02 100.0 0.000000
21 933.45 3.8476E-02 180.0 4.3565484E-05
26 1593.33 4.7829E-02 99.8 0.0600000
27 1712.37 4.887EE-02 100.0 0.0000000
29 1800.37 4.8098E-02 100.0 0.0000000
30 1848.16 5.157CE-02 100.0 8.8000089

If CI > 0 Confidence threshold wLo not exceeded
CI - 0 Enerty Window test foilure
CI = -1 Extrcmn Half Life test failure
CI = -2 Extremo As. Gam comparison test failure
C1 -3 Unable to estimato crea of Assoc. Coma

Cr
C/



Raygun - RSX Version 18-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-15-B 92-02735-L-6
Weight: 0.50000 L

(26-MRR-1992 17:04:19)

Irradiation date:

Count date:

Decoy:

Count times: REAL TIME
LIVE TIM

Dead time:

0-Feb-1992 at 12:00:00

22-Feb-1992 at 10:28:00

21.9d ( 1895280.0

30.14h ( 188510.00
30.14h ( 108491.00

0.02 percent

-

seconds)

seconds)
seconds)

Detector: K pos * 0 Geometry Factor: 1.080

Efficiencies and shape parameters from filet ve:S116,23effmrna.K

Spectrum from file : 5452915b.K1

Background Subtractions from file: ve:[116.1BackgK

Peak Region
channel start end

57.9
73.9
77.2
92.4

139.1
184.6
238.0
350.4
473.2
509.6
581.7
554.5
667.9
660.3
678.0
77S.1
845.9
909.9
967.9
999.1

1119.9
1172.2
1331.9
1377.1

57.
72.
76.
91.

137.
184.
236.
350.
473.
507.
561.
593.
607.
658.
670.
778.
842.
907.
966.
999.
lII7.
1171.
1330.
1377.

58.
76.
80.
94.
148.
185.
240.
353.
474.
513.
583.
596.
610.
666.
670.
779.
848.
912.
970.
1681.
1122.
1174.
1332.
1379.

Gross Net Energy
counts area ++ (keV)

1402.
3291.
3135.
2632.
2339.
1172.
1998.
954.
396.

1433.
317.
402.
454.

7928.
59.
94.

316.
269.
206.
115.
189.
120.
62.
62.

90.
357.
275.
221.
125.
173.
129.
132.*
89.

654.
74.*
103.*
167.*

7492.*
18.
28.
62.*
93.*
62.*
34.*
57.*
37.*
18.*
19.*

60.19
76.11
79.41
94.59

141.19
186.87
239.97
352.23
474.84
511.40
583.26
595.97
609.42
661.70
671.39
779.32
847.05
910.99
968.88
1000.04
1120.64
1172.92
1332.39
1377.50

Gammas Err System
/see X SD bkgd

1.091E-01
2.558E-01
1.812E-81
I . I IOE-81
4.582E-02
6.641E-02
6.078E-02
4.333E-02
7.?85E-02
6.127E-01
5.13SE-02
6.896E-02
5. 126E-02
0.863E+00
4.397E-02
5.073E-02
5.612E-02
5.574E-02
5.981E-02
6.045E-02
6. 368E-02
6.580E-02
6.598E-02
6.833E-02

57.8
22.1
28.2
32.1
60.4
26.9
48.0

100.0
29.8

7.2
100.0
60.6

100.0
1.2

100.0
188.0
100.0
100.0
100.0
100.0
100.0
100.0
10 0.0
100.0

0.
0.
0.

0.
0.
0.
8.

39O.
18.
18.

0.
0.

65.
39.
128.

34.

38.
,.

86.
61.
36.
I7.
34.
33.
30.
16.

e0

1
2
3
4
5
6

12

14
15
12
13
14
15
16
17

19
20
21
22
23
24

1+19L-t
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25 1412.0 1412. 1412. 21. 9. 1412.35 6.439E-02 100.0 0.
26 1460.5 1456. 1465. 608. 479.* 1460.75 3.463E-01 100.0 338.
27 1696.0 1696. 1696. 19. 12: 1695.96 6.535E-02 108.a 0.
28 1764.9 1763. 1767. 78. 40.* 1764.78 7.056E-02 100.0 49.
29 1767.B 1767. 1768. 27. 12. 1767.64 7.097E-02 100.0 0.
30 1825.0 1825. 1827. 34. 13. 1824.61 7.161E-02 100.0 0.

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flagged With a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/see).

Gomma-ray and nuclide looKup from file: ve:1l16.33rTOBACO.dot

*z Least-squares Results Avt

nuclide energy dps at
Kov zero time

I K 40 - .- - - 3.301E+00

14G0.75 3.301E+013

2 Co 68 - -- 6.64E-02

1172.92 6.643E-02
1332.39 6.653E-02

3 Csl37 - - - - 1.042E+01

661.70 1.042E+01

4 T1208 - - - - 6.197E-02

583.2G 6.197E-02

5 Pb214 - - - - 1.186E-01

352.23 1.18SE-01

6 81214 - - - - 1.154E-01

609.42 1.154E-01

7 Ro226 - - - - 1.779E+00

186.87 1.779E+00

The following ore upper limit

Bo 7 - - - - 7.250E-01

(interferences)

uC i
/L

1.784E-04

1.784E-04

3.594E-06

3.591E-06
3.59E-06

S. 63CE-04

5. 638E-04

3.349E-06

3.349E-06

S. 409E-06

6.409E-06

6.239E-06

6.239E-06

9.614E-05

9.614E-Op

values:

3.919E-05

peaK err dev
froe (M)

1.00 100.00

1.06 180.00
1.80 108.00

1.00 1.59

1.0 180.00

1.00 100.00

1.00 100.00

1.00 26.87

(sig)

0.00

-2.00
2.00

0.02

0.01

0.00

0.00

0.00

pCi error
/L

1 .784E+02

(X)

100.00

3.594E+00 70.71

5.63E+02 1.59

3.349E+00 100.01

6.409E+00 100.00

6.239E+00 100.00

9.614E+01 26.87

- - - - - - - - 3.919F+01 100.08

e0

0
Cr L iA
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Mh 54

Co 58

Zr 95

Nb 94

Nb 95

Ru103

RuIBS

Agi tOM

Sb125

1131

Cs134

Cs 136

Pa148

La140

Ce141

Ce 144

Pb218

Pb212

- - - - 5.8I9E-02

- - - - 6.384E-02

- - - - 1.295E-01

- - - - 5.493E-02

- - - - 7.67BE-02

- - - - 2.145E-01

- - - - 1.048E+00

- - - - 2.223E-01

- - - - 4.371E-01

- - - - 2.770E+00

- - - - 3.01E-01

- - - - 3.38SE-01

- - - - 1.441E+80

- - - - 3.911E-01

- - - - 1.02SE-1

- - - - 3.009E-01

- - - - 4.791E+00

- - - - 2.003E-01

compute upper limit

-- - 1.7e8E-01

~1 I .,

3.145E-06

3.451E-06

6.999E-06

2.969E-06

4. 1SBE-06

1. IGOE-05

5.666E-05

1.201E-05

2.363E-05

1.497E-04

2.059E-85

1.830E-05

7.789E-05

2.114E-05

5.539E-06

1.626E-05

2.59OF-84

1.083E-05

for Ac228 ,

9.665E-06

- - - - - - - - 3.145E+88

- - - - - - - - 3.451E+00

- - - - - - - - 6.999E+00

- - - - - - - - 2.969E+00

- - - - - - - - 4.150E+00

- - - - - - - - 1.160E+01

- - - - - - - - 5.666E+01

- - - - - - - - 1.201E+01

- - - - - - - - 2.363E+01

- - - - - - - - 1.497E+02

- - - - - - - - 2.059E+01

- - - - - - - - 1.830E+01

- - - - - - - - 7.789E+01

.- - - - - - - - 2.114E+01

- - - - - - - - 5.539E+00

- - - - - - - - 1.626E+01

- - - - - - - - 2.59@E+02

- - - - - - - - 1.863E+01

Tdecay > 20*Tt/2.

- - - - - - - - 9.665E+00 100.00

following peaks were not identified:
energy gamm s/sc pcterr Cl *
60.19 1.0907E-01 57.8 0.80000
76.11 2.5575E-01 22.1 0.000000
79.41 1.8117E-01 28.2 0.8008000
94.59 1.1102E-01 32.1 0.000000
141.19 4.5624E-02 60.4 0.0000000*
239.97 6.1704E-02 48.0 0.0800000
474.64 ?.?846E-02 29.8 0.6000000
511.409 6.1274E-01 7.3 1.42803O1E-04

12 595.57 6.S984c-P2 60.5 0.0000006
15 671.39 4.396EE-02 100.0 2.9702289E-11

100.00

100.00

100.80

10.00

100.00

180.00

100.00

108.68

100.00

100.00

100.00

160.00

100.00

100.00

100.00

100.00

100.00

100.00

Cr

Unable to

U235

The

2
3
4
5
7
9
1I
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16 779.32 5.8725E-02 100.0 0.0000800
17 847.05 5.6123E-02 100.0 0.8000000
18 910.99 5.5738E-02 100.0 0.0000080*
19 968.88 5.9814E-02 100.0 0.0000000
20 100.04 6.0450E-02 100.0 0.0000000
21 1120.64 6.3684E-02 100.0 2.9619372E-02
24 1377.50 6.8332E-02 100.8 1.1268118E-13
25 1412.35 6.4392E-02 100.0 0.8088000
27 1695.96 6.5345E-02 100.8 0.808888
28 1764.78 7.0563E-02 108.0 1.7504282E-02
29 1767.64 7.0973E-62 100.0 0.0088000
3B 1824.81 7.1615E-02 100.0 0.0000000

If Cl > 0 Confidence threshold was not exceeded
CI - 0 Energy Uindow test failure
CI - -1 Extreme Half Life test failure
Cl = -2 Extreme As. Gamma conporison test failure
CI - -3 Unable to estimate area of Assoc. Gamma



Raygun - RSX Version 10-Jon-90

Analysis performed by: E. A. LEPEL

Sample: 54529-16-A 92-02724-L-1
Wkiqht: 0.50000 L

Irradiation dote:

Count date:

Decay:

Count tims: REAL TIME
LIVE TIME

Defod timo:

Detector: K pos 0

(26-mR-1992 15:19:01)

19-Sep-1991 at 10:49:00

10-Feb-1992 at 16:52:00

145.3d ( 12549780.

24.96h ( 89868.000
24.96h ( 89855.000

9-

seconds)

seconds)
seconds)

0.01 percent

O Geometry Factor: 1.000

Efficiencies and shape parameters from file: v,:[116,2Jeffmorna. K

Spectrum from file : 5452916A.K1l

BacKgrounC subtractions from file: vc:tlI6,l3BocKg. K

Peck rogion
channel start end

65. P
74.1
92.1

139.0
164.6
233. G
293.9
336. F
350.6
456.1
505.5
561.5
594.7
608.8'
715.0
72G 
794.
845.5
PG7.F

111C.2
132E. C
1337.6

1 3 .~

65.
73.
91.

137.
193.
236.
293.
336.
350.
4IS.

56.
.591.
593.
604.
715.
726.

-C9.1

O AA

SEE.

1118.
132.
1378,.

.75.

69.
77.
93.

141.
166.
240.
2D5.
338.
353.
470.
514.
583.
5916.
609.
715.
726.
7F6.
e.9.
£69.
1E01.
1121.
1329.
1339.
134.

Gross Not Energy
counts area ++ (keV)

2373.
2324.
1450.
2076.
1404.
1294.
557.
458.
6C7.
264.
1209.
235.
202.
521.
57.
63.

126.

128.
£7.

130.

23.
7C6.

119.
153.*
215. *
179.
153. *
233.*
65.*
65.*

226.*
34.

658.*
67.*
71 .*

278.*
1.
26.1-
24.
57.
31.*

63. *
1P.
1G.
24.

66.10
74.29
92.32

139.21
184.79
238.20
294.15
337.19
351.08
468.32
509.76
582.17
594.94
608.25
715.29
726.29
794.33
845.79
966.25

1660.431
1119.57
1320.35
1338.35
1340.62

Gommas
/sec

I .38E--81
6.856E-02
4.197E-02
7.968E-02
3.077E-02
3.309E-02
3. 67 1E-02
3.954E-02
7.512E-02
4.563E-02
7.007E-02
5.157E-02
5.136E-02
2.276E-01
5.656E-02
5.576E-52
6.034E-02
6.183E-02
6.614E-02
6.530E-62
7.899E-02
7.878E-02
7.654E-02
7.541E-02

Err System
X SD bKgd

57.3
100.0
100.6
35.1
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.@
100.0
44.7
100.0
ISO.0
100.0
100.0
100.0
100.0
70.3
160.0
100.0
100.60

0.
195.
176.
0.

167.
261.
59.
2?.

132.
0.

595.
54.
32.

106.
0.

15.
0.

72.
30.
14.
29.

0.
0.
6.

:7

0
0

C
C:
0

1
2
3
4
5
6
7
IC
9

12
13
14
15
16
17

24
21
22

24
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25 1460.4 1458. 1464. 404. 328.* 1408.75 1.434E-01 180.0 200.
26 1536.0 1536. 15SF. 16. 8. 1536.38 7.339E-02 100.0 0.
27 1764.1 1762. 1767. 101. 66.* 1764.52 9.161E-02 180.0 40.
28 1775.8 1775. 1776. 25. 13. 1776.19 7.72?E-02 100.0 0.
29 1974.0 1974. 1974. 14. B. 1974.42 8.651E-02 100.0 8.

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flogged with a are subsequently corrected for
systcm background before calculation of absolute emission rate (gams/sec).

Gamma-ray and nuclide lookup from file: ve:[116.3]NTOBACO.dat
Sc AS is bring removed from the component set.

*'t Leost-sitoaros Results >'m

nuclide eneroy dps at
krv zero tlmn

I K 4- - - -- - .3-67E+00

14C.75 1.367E+00

2 T1200 - - - - 6.477E-02

5C2.17 6.477E-02

3 M1214 - - - - 5.537E-01

1119.57 5.353E-01
1764.52 6.808E-01

4 Pb212 - - - - 8.871E-02

238.20 8.871E-02

5 Ac228 - - - - 4.257E-01

96M.25 4.257E-01

6 U238 - - - - 1.17E+G I

lCD.43 1.107E+01

The follouin are upper limit

o 7 - - - - 2.C21E+00

Sc 45 - - - - 2.272E-01

Cr El - - - - 1.786E+01

(interferences)

uCI
/L

7.390E-05

7.390E-05

3.50]E-OG

3.501E-06

2.9-93E-05

2.893E-05
3.248E-05

4.795E-06

4. 795E-06

2.30 IE-05

2.30 IE-05

5.983E-04

5.983E-04

val ues:

1.525E-04

1.22E-05

7.490E-04

peak err dev pCI
frac (-)

1.00 109.09

1.80 100.0

1.03 70.31
0.92 100.00

1.00 100.00

I.-0 100.00

1.00 100.00

(sig)

-.0

0.00

-1.40
2.24

0.8O

8.00

0.00

/L

7.390E+01

error
(W)

100.80

3.501E+00 100.01

2.993E+01 57.60

4.795E+00 100.01

2.301E+01 100.00

5.903E+02 100.00

1.525E+02 100.00

1.228E+01 100.00

7.490E+C2 100.00

e0
N

C

- - - - - - - -

- - - - - - - -
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Un

Un

Un

Un

Un

Una

Una

Una

M1 54 - - - - S.224E-02 4.445E-0G

Fe 59 - - - - 1.545E+00 8.352E-05

Co 58 - - - - 2.479E-01 1.340E-05

Co 60 - - - - 9.103E-02 4.92E-06

Zn 65 - - - - 2.12E-l 1.100E-05

able to compute upper limit for Zr 89 -

Zr 95 - - - - 5.476E-01 2.960E-05

able to compute upper limit for Zr 97 ,

Nb 94 - - - - 5.77?E-02 3.123E-06

Nb 95 - - - - 1.07SE+00 5.614E-05

ONO to Compute upper limit for Nb 97 -

able to comp)uto upper limit for Nb 95m,

able to comPutp upper limit for Mo 99 ,

rule-- - - - - 1.379E+D 7.452E-05

RulOG - - - - 1.563E+00 t.449E-05

rgh 8 m - - - - 3.272E-01 1.769E-05

Snll3 - - - - 2.253E-01 1.218E-05

Sn125 - - - - 6.109E+04 3.302E+00

Snl7m - - - - 9.450E+01 5.10BE-03

Sb124 - - - - 8.269E-01 4.47CE-05

Sbl25 - - - - 5.028E-01 2.718E-05

ble to compute upper limit for 5b127

ble to compute upper limit for To132

Tc120m - - - - 4.910E+01 2.654E-03

bl1 to compute Lipper limit for Tol3lm,

1131 - - - - 5,551E+04 .3*E+00 -

4.445E+00

B.352E+01

1.340E+8 I

4.921E+08

1. 180E+01

100.00

108.00

108.00

100.00

100.08

Tdecay > 20*Tl/2.

Tdecay

Tdecoy

Tdocoy

Tdeccy

Tdecoy

Tdecay

Tdocoy

- - - - 2.960E+01 108.00

20*TI/2.

- - - - 3.123E+00 100.68

- - - - 5.6l4E+81 100.00

20*TI/2.

- 20*TI/2.

20*T1/2.

- - - 7.452E+01 100.08

- - - 8.449E+01 103.00

- - - 1.769E+61 108.00

- - - 1.21E+a1 100.00

- - - 3.302E+06 100.00

- - - 5.108E+03 100.00

- - - 4.478E+01 100.00

- - - 2.71E+1 108.09

20*TI/2.

20*T1/2.

- - - 2.654E+03 100.00

20*TI/2.

- - - 5.163E+Dl 100.00

Uncilo to crtmuto upprr limit for 1132 , Tdoccy > 20*Tl/2.

t) 12

0
N

0

N
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Unable to compute upper limit for 1133

Cs 134

Cs136

Cs 137

Pa140

Unable to

Ce 141

Unable to

Ce 144

Eu 154

Eu155

Hf 175

Hf l1

Ta 12

Pb2 IC

Pb214

Ra226

comrpu to

compute

4.497E-01 2.431E-05

2.638E+02 1.426E-02

6.284E-02 3.397E-86

1.189E+03 6.428E-02

upper limit for Lol40 ,

1.369E+00 7.401E-05

upper limit for Ce143 ,

4.025E-C1 2.176E-05

5.818E-01 3.140E-05

1.609E-01 8.095E-06

1.901E-01 1.027E-05

8.305E-01 4.49WE-05

8.613E-01 4.656E-05

3.833E+02 2.072E-02

1.540E-01 6.355E-06

8.667E-01 4.685E-05

1.716E-01 9.245E-06

upper lim't for Np239

2.622E-01 1.525E-05

following pooK were not identified:
cnercy qommas/sec potrrr C I

66.10 1.382E-01 57.3 0.6000000
74.29 6.0557E-62 100.0 0.600009
92.32 4.1973E-02 100.0 0.00COOO

lBS.21 ?.903E-1i2 35.1 0.090000
1r4.79 . 0765E-02 12.0 0.4230946
2c-'.15 2.6707E-02 100C 0,414'14
357.19 3.9543E-2 10.0 0. 833510
SE1.1S 7.5122E-02 IC.C 0.5629562

16 . 56- 2 10 .
1I 502.76 7 .0L.25-CiS 1?.. 5

0.I05C 2E-0
5. l?36795E-64

) .2 I

C

TdocayJ

Tdocay

Tdeoay

Tdecaycompute

20*T1/2.

- - - - 2.431E+01

- - - - 1.426E+04

- - - -3.397E+00

* - - - 6.420E+04

- 20*T1/2.

- - - 7.401E+01

20*T1/2.

- - - 2.176E+01

- - - 3.140E+Oi

- - - 8.695E+00

- - - 1.027E+01

- - - 4.489E+01

- - - 4.656E+01

- - - 2.072E+04

- - - 8.355E+00

- - - 4.685E+01

- - - 9.245E+00

20*T1/2.

U235

Unable to

P.m241

The

2
3
4
5
7
E

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.0

100.00

100.00

100.00

100.08

1.525E+01 100.00
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13
14
is
16
17
18
22
23
24
26
28
29

594.94
608.25
715.29
726.29
794.33
V45.79

1328.35
133E.35
134E.62
1536.30
1776. 19
1974.42

5.1355E-82
2.2755E-01
5.6563E-02
5.5756E-02
6.0340E-02
6.1826E-02
7.8779E-62
7.6538E-02
7.54C6E-82
7.3393E-02
7.7274E-02
8.6515E-62

100.0
44.7
100.0
100.0
100.0
106.0
100.0
160.0
160.0
1t0.0
280.8
10.0

) i i - ) I

0.000000
0.5883277
0.0000000
0.080000
0.4571054
0.8000000
0.000000
0.68000000
0.0000608
0.0000080
0.000000
O.0088608

If CI > 0 Confidence threshold was not exceeded
C1 B Encrgy Window test failure
CI = -1 Extreme Half Life test failure
CI - -2 Extreme As. Goma comparison test failure
CI -3 bUnai to estimate area of Assoc. Goma

0

C

cy.

C
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Roygun - RSX Version 16-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-17-A 92-02725-L-l
Wbight: 0.50000 L

(26-MAR-1992

Irradiation date:

Count date:

Decoy:

Count times: REAL TIME
LIVE TIME

Dead time:

Detector: K pas 0

19-Sep-19 9 1 at 12:22:00

11-Feb-1992 at 17:54:00

146.2d ( 12634320.

22.98h ( 82716.000
22.97h ( 82703.000

seconds)

seconds)
seconds)

0.02 percent

8 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:116.23effmarna. K

Spectrum from file : 5452917a.K1l

Background subtractions from file: ve:116,13ackg. K

Peak Region
channel start

53.1
74.2
91.9
139.0
185.1
237.9
293.9
350.9
509.3
581.5
594.1
668.0
613.0
846.0
909.9

1119.2
1332.1
1468.7
1764.0
1925.0

51.
74.
91.

138.
IB4.
237.
292.
350.
504.
578.
594.
606.
613.
845.
909.

1116.
1332.
1458.
1762.
1925.

end

55.
76.
94.
149.
187.
241.
295.
352.
514.
583.
598.
611.
613.
847.
911.

1122.
1334.
1464.
1766.
1925.

Gross Net Energy Gommas Err System
counts area ++ (KeV) /Sao % SD bKgd

2404.
1299.
1681.
1200.
1285.
1333.
683.
476.

1295.
366.
275.
474.
67.

127.
127.
19?.

51.
405.
82.
12.

134.*
127. *
156.*
120.
113.*
236.*
105.*
138.*
652.*
65.*
38.*

191.*
20.
42.*
55.*
71.*
15.*

53.*
6.

53.90
75.06
92.73
139.80
185.83
238.60
294.63
351.54
509.90
582.01
594.65
608.53
613.52
846.39
910.29

1119.47
1332.18
1460.75
1763.86
1924.76

I .605E-0 I
6.126E-02
4.368E-02
5.789E-02
3.252E-02
3.665E-02
3.832E-02
4.208E-02
I .276E-0 I
5.119E-02
5.303E-02
1.35BE-01
5.493E-02
6.5 IIE-02
6.6 1 E-02
1. 124E-01
7.887E-02
2.543E-0 I
8. 157E-02
9.202E-02

99.1
188.0
100.0
39.7

100.0
188.0
100.0
100.0
100.0
100.0
100.0
72.8

100.0
100.0
100.0
55.1
180.0
100.0
100.0
100.0

56.
179.
162.

0.
153.
241.
53.

122.
548.
49.
30.
98.
0.

66.
47.
26.
23.

257.
37.
0.

++ Not Pook Proo above the CenPton Continuum before correction for system
bnckground. Values floeed with a * are subsequently corrected for

9 2 1

15:52:11)

0
1
2
3
4
5
6

8
9

10
11
12
13
14
15
16
17
18
19
20
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system background before calculation of absolute emission rate (gams/sec).

Gomma-roy and nuclide lookup from file: veI:[116.3rTBACO.dat
Ro226 at 185.83 Kev is ambiguously assigned; component has been removed.

U235 at 185.83 Kev is ambiguously assigned component hos been removed.

** Least-squares Results AE*

nuclide energy dps at
Key zero time

I K 40 - - - - 2.424E+00

1460.75 2.424E+00

2 Co 60 - - - - 8.316E-02

1332.18 8.31SE-02

3 Pb212 - - - - 8.700E-02

238.60 8.760E-02

4 Pb214 - - - - 1.204E-01

351.54 1.204E-01

5 B1214 - - - - 3.599E-01

608.53 3.237E-01
1763.86 5.762E-01

The following are upper limit

Be 7 - - - - 3.156E+00

Ph 54 - - - - 9.347E-02

Cc 58

Zr 95

Nb 94

Nb 95

Ru 103

Pu 105

- - - - 2.738E-01

- - - - 6.229E-Gl

- - - - 6.254E-02

- - - - 1.149E+00

- - - - 1.493E+00

- - - - 1.603E+qO

(interferences)

uCi
/L

1.3 1BE-04

1.310E-04

4.495E-06

4.495E-06

4.703E-06

4.703E-06

6.507E-06

6.507E-06

1.945E-05

1.750E-85
3.115E-05

values:

1.76E-04

5.052E-06

1.480E-05

3.367E-05

3.381E-06

6.161E-05

8.015E-05

8.663E-05

peak err dev
froc W0 (Sig)

1.80 100. 8.88

1.00 100.00 0.00

1.00 100.00 0.00

1.00 100.00 0.00

1.11 72.83 -0.38
0.62 100.00 0.92

pCI
/L

1.318E+02

error
(x)

188.88

4.495E+00 100.00

4.703E+00 100.00

6.507E+00 100.00

1.945E+01 60.63

- - - - - - - - 1.706E+02

- - - - - - --- 5.052E+00

- - - - - - - - 1.480E+01

- - - - - - - - 3.367E+01

- - - - - - - - 3.381E+00

- - - - - - - - 6.161E+01

- - - - - - - - 8.015E+01

- - - - - - - - 8.663E+01

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

Al11Cm - - - - 3.43E-01 1.892E-05

C
N

C.
r

U

- - 1.892E+01 100.00
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Sb125 - - - - 5.275E-01 2.51E-85 - - - - - - - - 2.851E+01 100.00

1131 - - - - 1.031E+05 5.573E+00

Cs134 - - - - 4.386E-01 2.371E-05

- - - - - - - - 5.573E+06 100.00

- - - - - - - - 2.371E+01 100.06

Cs136 - - - - 3.285E+o2 1.77SE-02 - - - - - - - - 1.776E+04 10.08

Cs137 - - - - 6.574E-02 3.553E-06 - - - - - - - - 3.553E+08 100.00

8a140 - - - - 1.268E+03 6.853E-02 - - - - - - - - 6.853E+04 100.00

Unable to compute upper limit for La140 , Tdecay > 20*T1/2.

Ce141 - - - - 1.503E+00 6.124E-05

Ce144 - - - - 4.197E-01 2.26SE-05

- - - -- - - - - 8.124E+01 100.00

- - - - - - - - 2.268E+01 100.00

T12EB - - - - 8.843E-02 4.34SE-06 - - - -- - - - - 4.34E+00 100.00

Pb210 - - - - 5.030E+80 2.719E-04 - - - - - - - - 2.719E+02 100.00

Ra226 - - - - S.43SE-01 4.561E-05 -- - - - - - - - 4.561E+01 108.00

Unable to compute upper limit for Ac22B . Tdecoy > 20*T1/2.

U235 - - - - 1.739E-0I 9.402E-06 - - - -

The following peaKs were not
energy gammas/sec

53.90 1.6054E-01
75.06 6.1283E-02
92.73 4.3679E-02

139.80 5.7866E-02
294.63 3.8324E-02
509.90 1.2756E-61
582.01 5.1194E-02
594.65 5.3031E-02
613.52 5.4925E-02
846.39 4.5109E-02
910.29 6.6105E-02

1119.47 1.124E-01
IS24.76 9.42024E-02

pcterr
99.1
100.0
100.0
39.7
100.0
I01.6
106.0
100.0
100.0
100.0
100.0
55.1
100.0

9.402E+00 108.00

identified:
Cl *

0.0000080
0.0000000
0.0360000
0.0000000
0.5890664
5.469296CE-0
0.5371424
0.0000000
0.00DODOo
0.0008000
0. 008660
0.2264010
0.0000000

If C1 > 0 Confidence threshold was not exceeded
Cl = 0 Energy lindou test failure
CI = -1 Extreme Half Life test failure
C1 - -2 Extreme As. Germ,, comparison test failure
Cl - -3 Unabic to estimate area of Assoc. Gammo

e0

0

*1 2
3
4
7
9

13
14
15
16
20

(1
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Options - in - Effect

SY:IpK.1st
wa:t116,33rTOBACO.dat
SY:roy.K

E. A. LEPEL

pC i/L I.0e+6

C
iN:

Ccc

Cf

CALIBRATE
PRINT
LIBRARY
INDIRECT
UPPER+LIMIT
USER+NAME
ACTIVITY
UNITS
OPTION*LIST
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Raygun - RSX Version 10-Jan-90

Analysis performed by: E. P. LEPEL

Sample: 54529-18-A 92-02726-L-1
Uiqht: 0.50000 L

Irradiation date:

Count date:

Decoy:

Count timos: REA
LIV

Dead time:

DetVcrtor± K pos t

(26-tMR-1992

19-Sep-1991 at 9:35:00

12-Feb-1992 at 16:56:00

147.3d ( 12727260.

15:19:32)

seconds)

L TIME 21.82h ( 78540.000 seconds)
E TIME 21.81h ( 78529.000 seconds)

0.01 percent

B Geometry Factor: 1.000

Efficirncies and shape parameters from file: ve:f116.23effmorna. K

Spectrum from file : 5452916A.K;l

Backmrcund subtractions from file: vo:116,138acKg. K

Pcak Region
channel start end

91.6
184.9
227.5
35E.4
505.4
534.2
582. 0
555.1
6C8.0
845.7
91 .5
961 .1
968.6
1118.2
12E3.2
SEc .7

178 L.5
Iss.9
1978.1
20C I .C

90.
104.
236.
350.
S05.
534.
580.
5S2.
607.
842.
909.
560.
967.

1117.
1288.
1456.
1762.
1650.
1 £70.
2672.

93.
186.
240.
355.
513.
535.
584.
598.
610.
849.
813.
565.
570.

1123.
1289.
1463.
1766.
le3.
1879.
2C3_ .

Gross Net Energy Ganmcs
counts area ++ (keV) /sec

1599.
955.

1134.
765.

1020.
132.
319.
413.
291.
285.
169.
155.
124.
183.
40.1383.

75.
32.
24.
1;.

158.*
114.*
143.*
155.*
526.*

34.
97.*
92.*
I 17.*
70.*
52.*
43.
49. $

54.*
16.

307. *
42. w
12.
17.
.6.

92.36
185.57
238.20
350.99
509.89
534.68
582.44
595.59
608.52
846.02
910.86
961.45
968.89

1119.39
1288.32
1460.75
1764.44
1830.E0
1977.91
2G30.31

4.492E-02
3.347E-02
3.66IE-02
4.193E-82
4.926E-02
4.943E-02
7.286E-02
9.463E-02
5.51IE-02
6.679E-02
6.883E-02
9.944E-02
6.696E-02
8.054E-02
7.971E-02
2.124E-01
9.139E-02
8.759E-02
9.648E-02
9. 387E-02

Err System
X SD bKqd

108.0
100.0
108.0
100.0
100.8
100.0
74.7
50.7

100.0
100.0
100.8
37.9
100.0
100.0
100.0
100.0
100.0
100.0
100.0
168.0

154.
146.
228.
116.
520.
0.

47.
28.
93.
63.
44.
0.

26.
25.
0.

244.
35.
0.
0.
0.

+4 tot PoCk Pret cioyc the CoMpton Continuum bpfore correction for suSt1m
_2c rrornC'. WIucs florvcjd with v ; are subsequently corrected for

9 .2 I

e0

0

C:

~, (4i~
'A 10> k

1
2
3
4

15
1

6
7
8
9
20
II
12
13
24
15

27

18
2Is

C'

C-.



system background before calculation of absolute emission rote (goms/sc).

Gomma-ray and nuclide lookup from file: ve:[116,3JNTDBAC.dat
Ra226 at 185.57 Kev is ambiguously assigned, component has been removed.
U235 at 105.57 kev is ambiguously assigned; component has been removed.

Matrix I s ingular in MLR:
an elemont of u is zero

Pb214 is being removed from the component set due to a matrix singularity.
Sc 46 is being removed from the component set.

** Leost-squares Results **

nuclide energy dps at
Kev zero time

I K 40 - - - - 2.025E+00

14G0.75 2.025E+00

2 T1208 - - - - 9.157E-02

502.44 9.157E-02

3 [i214

4 Pb212

5 Ac22S

The follo

Pe 7

Sc 46

Cr 51

f , 54

Fe 59

Cn 5-

- - - - L430E-01

F00.52 1.227E-SIl
1119.39 5.457E-01

- - - - 9.835E-02

238.20 9.83SE-02

- - - - 3.17GE-01

910.86 2.723E-01
9FE.89 4.314E-01

wing are upper limit

- - - - 3.192E+00

- - - - 2.510E-01

- - - - 1.6SBE+01

- - - - 5.577E-02

- - - - 1.592E+0D

- - - - 2.734E-C01

(interferences)

UtC I
/L

I.C95E-84

1.095E-04

4.95E-06

4.950E-06

7.732E-06

6.C32E-S6
2.S5£E-65

5.31GE-06

5.316E-06

1.717E-05

1.472E-05
2.332E-05

Val ueS:

1.726E-04

1.357E-05

6.653E-04

5.177E-OS

8.E 0E-05

1.47EE-05

peak err dev
frac (4) (sig)

1.00 100.00 0.00

1.00 74.75 0.00

1.17 100.00 -6.36
0.26 103.60 1.62

1.00 10O.00 0.00

pCI
/L

1.095E+02

error
(Q)

180.81

4.950E+00 74.75

7.732E+00 83.69

5.316E+00 100.00

- - - - - - - - - 1.717EQ01 72.50

1.17 100.00 -0.36
0.74 106.60 0.58

- - - - - - - - 1.726E+02 100.00

- - - - - - - - 1.357E+01 100.00

- - - - - - - - 8.853E+02 100.08

- - - - - - - - 5.177E+00 100.00

- - - - - - - - 8.EOSE+O 100.00

- - - - - - - - 1.478E+01 100.00

oC
N

0

V
C-
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Cs 137

Da 140

Unable tc

CP141

Unable te

Co144

Eu154

Eu 155

Hf5 175

Hf 161

To 1832
Tai,2 

Pb21C

P 214

ooS
U235

U23P
C

Unable to

Am241

- - - - 6.l8SE-02

- - - - 1.413E+03

compute upper limit

- - - - 1.531E+00

compute upper limit

- - - - 4.324E-01

- - - - 5.402E-01

- - - - 1.709E-01

- - - - 2.164E-01

- - - - 9.164E-01

- - - - 1.027E+00

- - - - 4.064E+02

- - - - 1.671E-01

- - - - 8.835E-01

- - - - 1.613E-01

- - - - 1.6T0E+01

computo upper limit

- - - - 3.024E-01

3.685E-06

7.63CE-02

for La14,

8.274E-05

for C143

2.337E-85

2.920E-05

9.235E-06

1. 17E-05

4.953E-05

5.551E-05

2. 197E-02

9.032E-06

4.776E-05

9.799E-06

9.13GE-04

for Hp239

I .635E-05

Tdecay

Tc-co-

Tdecay

- - -e -

- -e -0 -

- - - 3.665E+00

- - - 7.638E+04

20*TI/2.

- - - 0.274E+01

20*TI/2.

100.00

100.00

100.00

2.337E+01 100.00

2.920E+01

9.235E+00

1. 170E+01

4. 953E+01

5.551E+01

2.197E+04

9.033E+00

4.77EE+01

9.799E+00

100.00

108.00

180.00

100.00

100.00

100.00

100.00

108.00

100.00

- -0

*Tl/2.

1.635E+01 100.00

The following perks er
o cnerou Camcas/sec

I 92.26 4.4922E-02
4 355.53 4.1533E-02
5 50.69 4.9275E-02
6 534.6 4.9431E-02
8 555.E5 9.4525E-62

IC 046.(2 C.6767E-02
12 £61.45 q.343E-02
15 12ET.-? 7.9?[TE-C2
17 1764.44 9.1UEEE-02

IS 1977.9 .6 E-2
25 2S. .E 0 ,5 -

e not identified:

pcterr CI *
160.0 0.0000000
10.0 0.4992211
100.0 0.1352019
100.0 0.0000600
50.7 0.6058606
100.0 0.6006000
37.9 0.0000000
16.0 0.5000800
160.0 3.439529E-03
1cc. 0 CC.66400
100.0 0. 006E30
1G6.0 0.c.Gr600

If CT > Con fitCnce thresholiC uos not exceeded
Cl 0 Entrc'r linteL te-t fcilure

9 2 I

rs

9.136E+02 100.00

-

-

>

-

>
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Extreme Half Life test failure
Extreme As. Gama comporison test failure
Unable to estimate arra of Assoc. Game

e
N

C

Cl - -1
CI - -2
CI -3
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Roygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Somp1e: 54529-19-A 92-02727-L-1
Weight: 0.50000 L

4 1 .7

(26-mR-1992 15:35:34)

Irradiation date:

Count date:

Decay:

Count times: REAL TIME
LIVE TIME

Dead time:

Detector: K

19-Sep-1991 at 6:00:88

12-Feb-1992 at 15:48:68

147.3d ( 12728680. seconds)

3.73d ( 322560.00 seconds)
3.73d ( 322510.00 seconds)

0.02 percent

Pas 0 a Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116,2leffmarna. K

Spectrum from file : 5452919A.K;l

BacKground subiractions from file: ve:[116.13Backg. K

Peak Region
channel start end

52.9
92.0

171.0
184.9
197.2
237.4
350.7
509.6
582.0
594.7
607.5
725.8
834. e
845.3
867.0
909.6
967.7
MIT.0
111 .6
1172.6
1237.6
1331.6
1377.6
1460.3

52.
90.

171.
184.
197.
233.
349.
506.
581.
594.
E05.
724.
633.
643.
866.
FOS.
664.

S775.
1375.

56.
95.

171.
186.
198.
243.
352.
514.
583.

618.
729.
835.
647.
870.
511.
£68.
11C2.
1123.
1176.
1239.
1333.

1467.

Gross Net Energy Gammas
counts area ++ (keV) /sec

8998.
9320.
1262.
3941.
2386.
7200.
2118.
4145.
629.
759.
1660.
925.
309.
771.
621.
571.
540.
'G56.
643.
563.
362.

22--.
1011 .

366.* 54.20
912.* 93.29
Ill. 172.25
655.* 186.15
292.* 198.48
608.* 238.60
467.*z 351.88

1981.* 510.60
226.* 582.36
187.* 595.65
576.* 608.85
135.* 726.71
54. 834.79

250.* 046.07
85. 867.77

167.* 910.40
114.* 968.48
(1.* 1860.70
145:* 1120.27
140.* 1172.18
76.* 1237.60

121.* 1332.29
46.* 1377.44

1370.* 1460.75

Err System
x SD bKgd

7.673E-02 100.0
4.844E-02 108.0
1.571E-02 100.0
1.614E-02 100.0
1.666E-02 100.0
1.828E-02 100.8
2.060E-02 100.0
2.507E-02 10.0
2.71?E-02 100.0
2.721E-02 180.0
7.217E-02 100.0
3.549E-02 96.4
3.232E-02 100.0
3.188E-02 100.0
4.35@E-02 40.0
3.449E-02 100.0
3.440E-02 100.8
3.417E-02 100.0
3.834E-02 100.0
3.893E-02 100.0
3.915E-02 100.0
3.83DE-02 100.0
3.984E-02 100.0
3.013E-01 100.0

219.
631.
0.

599.
200.
938.
475.

2137.
193.
115.
381.

53.
0.

257.
0.

182.
106.
50.

102.
99.
65.
90.
47.

1004.

)

tAIr

0
0
ZNZ

0
I"

1
2
3
4
5
6
7

18
11
12
'3
14
15
16
17

19
20
21
22
23
24

L



25 1508.6 1506. 1509.
26 1526.6 1525. 1527.
27 1551.0 1551. 1551.
28 1592.1 158?. 1594.
29 1764.7 1761. 1767.

179.
121.
47.

342.
339.

67.* 1588.96
34. 1526.99
16. 1551.35
66.* 1592.43

170.* 1764.92

? , /

3.604E-02
3.72?E-02
3.946E-02
4.288E-02
4.137E-02

100.0 33.
100.0 0.
100.0 0.
100.0 44.
100.0 144.

++ Not POak Area above the Compton Continuum before correction for system
background. Values flagged with a * are subsequently corrected for
systcm background before calculation of absolute emission rate (gams/see).

Gomma-ray
Ra226 at
U235 at

Sc 46 at
TaI82 at

and nuclide lookup from file: ve:1l16,3]NTOBACO.dat
186.15 kev is ambiguously assigned; component has been removed.
166.15 Kev is ambiguously assigned; component has been removed.

1126.27 kev is ambiguously ossigned component has been removed.
1120.27 Kev is ambijuously assigned: component has been removed.

*0 Least-squares Results 41t

nuclide energy dps at
Kev zero time

I K 40 - - - - 2.872E+00

1468.75 2.872E+00

2 Mn 54 - - - - 4.503E-02

834.79 4.503E-02

3 Co 60 - - - - 4.077E-02

(interferences)

uti peak err dev
/L froc ( *) (Sig)

1.552E-04 - - - - - - - - -

1.552E-04 1.00 100.00 8.00

2.434E-06

2.434E-06 1.00 100.00 0.00

2.204E-06

pCi error
A (X)

1.552E+02 100.08

2.434E+00 100.00

2.204E+00 70.72

1172.18 4.114E-02 2.224E-06 0.99 100.00 0.03
1332.29 4.042E-02 2.185E-06 1.01 100.00 -0.03

4 T1208 - - - - 3.417E-02

582.96 3.417E-02

5 81214 - - - - 2.050E-01

608.25
1120.27
1764.92

1.607E-0 I
2.598E-01
2.714E-01

6 Pb212 - - - - 4.895E-02

230.60 4.895E-02

7 Pb214 - - - - 5.592E-02

1.847E-06

1.B47E-86 1.00 100.00 0.00

.18.E-05

8.686E-06
1.404E-05
I.467E-05

2. 646E-06

1.28 100.00
0.79 100.00
0.76 100.00

1.847E+00 100.00

1.108E+01 59.56

-0.91
0.70
0.81

2.646E+00 100.00

2.646E-06 1.00 100.00 0.00

3.023E-16--------- 3.023E+00 100.00

0
C
IN:

CJ
Is L
CY-



A I

Sb 125

Unable to

Unable to

Te 129m

Unable to

1131

Unable to

Unable to

Cs 134

Cs 136

Cs 137

6a140

Unable to

Ce 141

Unable to

Ce 144

Eu 154

Eu 155

Hf 175

Hf 181

TO 182

Pb2lO

Ra226

U235

Unable to

compute

compute

compute

compute

compute

c -np t -

compute

comuto

2.669E-01

upper limit

upper limit

2.701E+01

upper limit

6.575E+04

upper limit

upper limit

2.283E-0 I

1.775E+02

3.34SE-02

7.039E+02

upper limit

7.875E-0 I

upper limit

2.142E-01

2.838E-0

8.420E-02

1.046E-01

4.631E-01

4.382E- I

1.977E+02

4.283E-01

e.712E-02

upper limit

1.443E-05

for Sb127

for Te132

1.460E-03

for Tel3lm,

3.554E+00

for 1132 .

for 1133 ,

1.234E-05

9.594E-03

1.810E-06

3.805E-02

for La4O ,

4.257E-05

for CE143 ,

1. 158E-05

1.534E-05

4.55 1E-06

5.654E-06

2.503E-05

2.369E-05

1.068E-02

2.315E-05

4. "05E-06

for I-p239

Tdecay

Tdecay

Tdecay

Tdecay

Tdecoy

TdecayTdecay

TdpcaLJ >

- - - 1.443E+01

20*Ti/2.

20*T1/2.

- - - 1.460E+03

20*Tl/2.

- - - 3.554E+06

28*Tl/2.

20*TI/2.

- - - 1.234E+01

- - - 9.594E+03

- - - 1.810E+00

- - - 3.805E+04

20*Tl/2.

- - - 4.257E+01

20*Tl/2.

- - - 1.156E+01

- - - 1.534E+01

- - - 4.551E+00

- - - 5.654E+00

- - - 2.503E+01

- - - 2.369E+01

- - - 1.068E+04

- - - 2.315E+01

- - - 4.709E+00

20*TI/2.

0.007E-06 - - - - - - - - 8.007E+00 100.00

-?

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.80

100.00

100.00

100.00

100.00

100.00

100.00

100.00 V

Pm241 - - - - I .4 1 IE-0 I



The following peaks were not identified:
* energy gammas/sec

1 54.20 7.6731E-02
2 93.29 4.8435E-02
3 172.25 1.5713E-02
5 198.40 1.6664E-02
8 510.60 2.5070E-02

10 595.65 2.7211E-02
12 726.71 3.5493E-02
14 046.07 3.1797E-02
15 06?.77 4.3498E-02
21 1237.60 3.9147E-02
23 1377.44 3.9844E-02
25 1508.56 3.6044E-02
26 1526.99 3.7273E-02
27 1551.35 3.9459E-62
28 1592.43 4.2879E-02

pcierr
100.0
100.0
108.8
106.0
100.0

96.4
l80.0
40.0
160.0
100.0
100.0
100.0
100.0
1G0.0

CI A I
0.0000000
1.000000
0.0000000
0.000000
0.4391077
6.000006
0.0060000
0.0000000
.0?65684E-14

4.4569811E-03
6.5541?72E-06
1.0072648E-12
0.0060000
0. 0000000
8.0066068

If CI > 0 Confidence threshold was not exceeded
CI = 0 Encrcy Winclow test failure
CI = -1 Extrcm Helf Life test failure
CI = -2 Extreme As. GCmMi comparison test failure
CI = -3 Unuble to estimate area of Assoc. Gamma

C
N

C



9 2 1

Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-20-A 92 02736-L-1
Weight: 0.50000 L

Irradiat ion date:

Count date:

Decay:

Count tims: REAL TIME
LIVE TIME

Dead timo':

Detector: K pOs 0

(26-mR-1992 15:36:00)

30-Sep-1991 at 10:05:00

17-Feb-1992 at 9:31:88

141.Ad ( 12180360.

31.23h ( 112416.00
31.22h ( 112400.00

0.01 percent

B Geometry Factor!

Efficiencies and shape parameters from file: ve:rI16.23effmrna. K

Spectrum from file : 5452920A.K;i

Background subiractions from file: vW:116,13 cKg.

Peak Region
channel start end

92.1 69.
132.6 137.
184.C 182.
19?.7 195.
237.9 233.
351.1 349.
509.6 506.
581.F 581.
594.4 591.
608.3 604.
659.C 659.
645.4 644.
91U.3 9UP.
1237.2 123.
1436.6 1434.
1466.3 1450.
1534.0 1534.
IS45.1 1645.
16n3.0 I CC -.

93.
139.
187.
200.
239.
352.
514.
565.
595.
609.
6C8.
649.
911.
1239.
1 437.
1463.
1534.
1649.
1884.

Gross
counts

2753.
1566.
2425.
2337.
2228.
660.

1445.
405.
406.
492.
132.
323.
216.
121.
71.

542.
22.
62.
24.

Net Energy G
area ++ (KeV)

244.*
107.
211.*
324.*
292.*
91.*

699.*
90.*
93.*

126.*
33.*
94.*
82.*
34.*
19.

455.*
10.
19.

9.

92.91
139.53
185.54
198.44
238.50G
351.84
510.52
512.60
5S5.03
60B.95
660.49
84G.03
910.88

1237.71
1437.30
1460.75
1534.43
1845.49
1893.33

K

ammas Err System
/sec X SD bKgd

3.677E-02
3.785E-02
2.688E-02
9.753E-02
3.026E-02
3.471E-02
4.238E-02
4.372E-02
5.456E-02
4.554E-02
4.567E-02
5.548E-02
5.725E-02
6.989E-02
6.653E-02
2.474E-01
6. 87?E-02
7.643E-02
7.408E-02

100.0
51.5

108.0
33.0

108.0
100.0
100.0
100.0
76.5

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

220.
. 0.

209.
70.
327.
165.
745.
67.
40.

133.
19.
90.
G3.
23.
0.

350.
0.
0.
0.

++ Not FroK Prea above the Compton Continuum before correction for system
bnc round, VcILos flaw-ed with a * are subsequently corrected for
ryztrn bccLgrcund befor calculat ion of absolute emission rate (gams/sec).

seconds)

seconds)
seconds)

0
C

C

1.000

1
2
3
4
5
6
7
8
9
10

12
13
14
15
16IT
is
is
18
13
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Gamma-ray and nucl ide lookup from file: ve:116,3)NTOBACO.dat
Ro226 at 185.54 Kev is ambiguously assigned; component has been removed.
U235 at 185.54 Rev is ambiguously assigned; component has been removed.

** Least-squares Results >

(interferences)

nucl ide

1 K 40

2 T1208

3 Bi214

4 Pb212

5 Pb214

6 Ac228

The following

Be 7 - -

Sc 46 - -

Cr 51 - -

Mn 54 - -

Fo 59 - -

Co 58 - -

Co 60 - -

Zn 65 - -

energy dps at
kev zero time

- - - - 2.358E+00

1460.75 2.358E+DO

- - - - 5.483E-02

582.60 5.483E-02

- - - - 1.014E-Cl

608.95 1.014E-01

- - - - 0.079E-02

238.60 B.079E-02

- - - - 9.422E-02

351.84 9.422E-02

- - - - 2.260E-01

916.88 2.2602E-01

are upper limit

- - 2.449E+00

- - 2.65E-01

- - 1.113E+01

- 7.24SE-C2?

- - 1.324E+80

- - 2.201E-Cl

- - 7.91E-G2

- - 1.76SE-Cl

uCI
/L

1.275E-04

1.275E-04

2.9G4E-06

2.964E-06

5.481E-06

5.481 E-O

4.367E-06

4.367E-06

5.093E-06

5.093E-06

1. 222E-65

1.222E-05

values:

1. 323E-04

1. 11 IE-05

6.015E-04

3.818E-06

7.155E-05

1. 10EE-05

4.276E-06

9.54CE-06

peak err dev
froc (X) (sig)

1.01) 100.00 8.00
-.O -0.0 -0.-- --
1.00 100.00 0.00

1.0 190.08 0.80

1.00 100.00 0.00

1.00 100.00 8.00

[.80 100.08 8.0

pCi
/L

1..275E+02

error
(10

168.00

2.964E+00 100.00

5.481E+00 100.00

4.367E+00 100.00

5.093E+60 100.00

1.222E+01 100.00

- - - - - - - - 1.323E+02

1.111E+01

- - - - - - - - 6.815E+02

- - - - - - - - 3.91BE+00

- - - - - - - - 7.155E+01

- - - - - - - - 1.19@E+01

- - - - - - - - 4.276E+0L

- -- - - - - - - 9.546E+00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

0

LU



? 2 1 S17/ ;

Unable to

Zr 95

Unable to

Nb 94

Nb 95

compute upper limit

- - - - 4.815E-01

compute upper limit

- - - - 5.239E-02

- - - - 9.021E-01

Unable to compute upper limit

Unable to compute upper limit

Unable to compute upper limit

ru013 - - - - 1.277E+00

RulME - - - - 1.024E+00

PoICm - - - - 2.C42E-01

Sni13 - - - - 1.908E-01

Fn125 - - - - 3.976E+04

Snil7m - - - - £.825E+01

Sb124 - - - - 6.87E-01

Sb125 - - - - 4.51E-01

Unable to compute upper limit

Unable to

Te12?m

Unable to

1131

Unable to

Unable to

CF124

Cs IZC

Cr1 S

Po14C

compute upper limit

- - - - 3.749E+01

compute upper limit

- - - - 5.GS7E+04

compute upper limit

compute Lpper limit

- - - - 3.539E-01

- - - - 1.56E+02

-- - - 5.51E-02

- - - - ?.CS17E+F2

for Zr B9;

2.603E-05

for Zr 97 ,

2.832E-06

4.87E-05

for Nb 97 ,

for Nb 95m,

for Mo 99 ,

6.904E-05

5.538E-05

1.53GE-05

1.031E-05

2.150E+00

3.689E-03

3.714E-05

2.438E-05

for Sbl27 ,

for Te132

2.027E-03

for Tellm,

3.075E+l0

for 1132

for 1133

1.91E-05

1.05SE-02

2.EDCE-O6

4. 26E-02

Tdecoy > 20*T1/2.

- - - - - - - - 2.603E+01 100.00

Tdecoy > 20*TI/2.

- - - - - - - - 2.832E+00 100.00

- - - - - - - - 4.876E+01 100.00

Tdecay > 20*TI/2.

Tdecay > 20*TI/2.

Tdecay > 20*TI/2.

- - - - - - - - 6.904E+01

- - - - - - - - 5.538E+01

- - - - - - - - 1.536E+01

- - - - - - - - 1.031E+01

- - - - - - - - 2.150E+06

- - - - - - - - 3.689E+03

- - - - - - - - 3.714E+01

- - - - - - - - 2.438E+81

Tdecay

Tdecay

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

20*T1/2.

20*TI/2.

- - - - - - - - 2.027E+03 100.00

Tdocay

Tdecay

Tdecay

> 20*TI/2.

- - - - 3.079E+06 100.00

> 20*T1/2.

> 28*T1/2.

I .913E+81

I.858E+64

2.9S0E+C9

4.269E+04

100.00

100.00

1M0.0D

100.00

02)
C

"C

C
[A
C



Unable to compute upper limit for Lal49 Tdetay > 20*TI/2.

Cc141 - - - - 1.141E+00 6.166E-05 - - - - - - - - 6.166E+01 100.00

Unable to compute upper limit for Co143 Tdecay > 20*T1/2.

Cel44 - - - - 3.535E-01

EuI54 - - - - 4.926E-01

Eu155 - - - - 1.38E-81

Hf175 - - - - 1.557E-01

HfW11 - - - - 6.778E-01

TaIB2 - - - - 7.511E-01

Pb21G - - - - 3.451E+02

Pa226 - - - - 7.226E-01

U235 - - - - 1.484E-01

U238 - - - - 1. 37E+8I1-

1.911E-05 - - - - - - - - 1.911E+01 100.00

2.663E-05 2.663E+01 100.00

7.491E-06 - - - - - - - - 7.491E+06

8.41SE-06

100.00

8.416E+00 100.00

3.664E-05 - - - - - - - - 3.664E+01 100.00

4.060E-05 4.060E+01 100.00

1.66E-02 - - - - - - - - .866E+04 100.80

3.90E-05 - - - - - - - - 3.906E+01 100.00

6.023E-06 8.023E+00 100.00

7.500E-04 -- - - - - - - - 7.500E+02 10B.00

Unable to compute upper limit for Np239 , Tdeoay > 20*TI/2.

Am241 - - - - 2.484E-01 1.343E-05 - - - - - - - - 1.343E+01 100.00

The following pecks wre not identified:
Pnc'roy gammrs/sec

92.91 3.6769E-02
139.53 3.7852E-62
19P.44 9.7531E-02
51C.52 4.2301E-02
595.03 5.4559E-02
613.49 4.5665E-62
646.03 5.5431E-02

1237.71 6.SE89E-02
1477.76 6.6525E-02
1534.43 6.8703E-02
1645."S 7.6432E-62
1823.2S 7.3!9FE-02

pcterr
160.0

51.5
33.0
100.0
76.5

100.0
100. @
100.0
100.0
100.0
100.0
100.0

CI :
0.0000000
0.0060008
0.0000000
0.3946243
0.000006
0.54755G6
0.000000
1.9012898E-09
0.0000800
0.0C6C080
2.4369336E-35
0.0005000

0
Lf
C

If Cl > A Confidence thresholc us not exceeded
CI = 0 Enorr LIWincou test failure
Cl = -1 Etrcms Half Life test failure
CI = -2 Etrrme A-. Gommo crarison test failure
CI = -7 tnable to rstimte renet of Assoc. Gomma

eC
N

2
4

9

12
14
15
17
18
is



Raygun - RSX Version 10-Jon-90

Analysis performed by: E. A. LEPEL

Sanple: 54529-21-A 92-02737-L-1
ULelght: 0.58000 L

Irradiation date:

Count date:

Decay:

Count times: REAL TIME
LIVE TIME

26-Sep-1991 at 7:58:00

18-Feb-1992 at 16:49:00

152.4d ( 13164660.

16.73h ( 60240.000
16.73h ( 60230.99G

) 15:7 .2 ;

seconds)

seconds)
seconds)

0.01 percent

Detector: K pos 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:11I6.23effmarna. K

Spectrum from file : 5452921R.K:t

Background subtractions from file: ve:[116,13Rackg

PecK Region
channel start end

92.0
184.9
237.8
569.7
582.0
845.6
82.0
91E. I
532.9
1331. 0
146C.2
1764.7
186. 0
1992.0

91.
181.
235.
507.
580.
845.
9502.
SOS.
932.

1328.
145C.
1793.
1660.
1592.

93.
187.
239.
515.
584.
848.
9,2.
912.
935.

1331.
1465.
1765.
1E66.
1992.

Gross Net Energy
counts area ++ (KeV)

917.
1583.
650.
775.
232.
119.
20.
145.
91.
57.

211.
36.
13.
10.

129.*
213.
110. w
378. *

60.*
45.*
11.
53.*
24.*
17.*

264. *
24. W

9.
6.

92.80
185.76
238.60
510.49
582.72
846.23
902.66
910.76
933.51

1331.54
1460.75
1765. 1?
1868.45
1992.42

K K

Gammas Err System
/sec X SD bKl(d

4.973E-02
6. 963E-02
4.134E-02
5.771E-02
6.046E-02
7.243E-02
7.615E-02
7.979E-02
7.845E-02
9.815E-02
3.361E-01
9.520E-02
1.074E-01
1.1 16E-O I

100.0
83.1

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
108.0
100.0

118.
112.
175.
399.

36.
49.
0.

34.
9.

17.
187.
27.

0.
0.

++ Net PCoK Area ebovW the Compton Continuum before correction for system
backcrour.d. Values flavc cd uith a * are subsequently corrected for
sustem bocKgrond before ctlculation of absolute emission rate (gams/sec).

Gamr-rrc, cn' nuclicc lookup from fil& ve:[1IS,3INTOSACO.dat
Rc26 ct E5.76 I C is cm> iruously assigned.: comp-onont has been renvoed.

Deed timw:

oC

I-b
N

1
2
3
4
5
6
7
8

12

12
13
14

C
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U235 at 185.76 Kev is ambiguously assigned, component has been rem'ved.
Ittrix is sinoulor In MR:

an elomont of w is zero
Pb214 is being removed from the component set due to a matrix singularity.

** Leost-squaros results 2*

nuclide energy
Kev

I K 40 - - - -

1490.75

2 Co e - - - -

1331.54

3 T120S - - - -

562.72

4 Pb2l2 - - - -

232.60

5 Ac228 - - - -

910.76

The following are

Be 7 - - - -

Sc 46 - - - -

Cr 51 - - - -

P'n 54 - - - -

Fe 59 - - - -

Co 58

En 65 - - - -

Unable to compute

Zr £5 - - - -

Unable to COm'uie

dps at
zero time

3.204E+00

3.204E+00

1 .037E-01

I .j37E-0

7.61 IE-02

7.61 IE-02

1.1 ISE-01

1.1 1SE-0 1

3. 161E-01

3.161E-El

upper limit

3.568E+00

3.024E-01

S9BBE+0 I

1. 131E-01

2.002E+0

3.226E-01

2.51CE-01

upper limit

7.277E-01

upprr limit

uCi
/L

1.732E-04

1.732E-04

5.606E-09s

5. 606E-86

4.114E-06

4. 1 14E-06

6.033E-06

6.833E-66

1.709E-05

1. 709E-05

val ues:

1.929E-04

1.634E-65

I .075E-03

6.115E-06

1.082E-04

1.744E-05

1.361E-05

for Zr 89

,.934E-95

'or Zr 97

peaK

(interferences)

err dev pCi:
frac X)

1.60 188.08

1.00 100.00

1.00 100.00

1.00 100.00

1.00 100.00

(sig)

6.88

0.0-

0.00

0.00

0.00

/LA

1. 732E+02

error
(M)

100.08

5.606E+00 100.00

4.114E+00 100.01

6.033E+00 100.00

1.709E+01 100.00

- - - - - - - - 1.929E+-02

- - - - - - - - 1.634E+01

- - - - - - - - 1.075E+03

- - - - - - - - 6.115E+00

- - - - - - - - 1.082E+02

- - - - - - - - 1.744E+01

100.00

100.00

100.00

100.00

100.00

100.00

1.361E+01 10.00

Tdecay

Tdecay

-)
20*TI/2.

- - - 3.934E+51

20*TI/2.

C

10 .6G

Nb 94 - - - - .F47E-02 3.7EIIE-C6

e0
N

b-b
b-b
Cc

- -- - - - - 3.761E+00 100,013

-



921

Nb 95 - - - - 1.475E+00 7.975E-05

Unable to

Unable to

Unable to

Ru103

RuIOE

ASI 0M

Sn 13

Sn125

Fn I17m

Fo124

Sb125

Unable to

Unable to

Te12Pm

Unable to

1131

Unable to

Unable to

Cs 134

Cs 136

Cr137

Po l40

Unable to

Cc 141

UnabLIc to

compute upper limit

compute upper limit

compute upper limit

- - - - 2.307E+00

- - - - 1.440E+00

- - - - 3.605E-01

- - - - 2.829E-01

- - - - 1.098E+05

- - - - 1.600E+02

- - - - 1.057E+CO

- - - - 6.224E-01

compute upper limit

compute upper limit

- - - - 6.577E+01

compute upper limit

- - - - 1.998E+( 5

compute upper limit

compute upper limit

- - - - 4.78fE-01

- - - - 4.614E+02

- - - - 8.14GE-02

- - - - 1.959E+03

compute upprr limit

-- - 1.-5E+0

comruto upper limit

for Nb 97 ,

for Nb 95m,

for Mo 99

1.247E-04

7.784E-05

1.949E-05

1.529E-05

5.934E+00

8.64SE-03

5.713E-05

3.364E-05

for Sb127

for Te132 ,

3.555E-03

for Te131m,

1.068E+01

for 1132 .

for 1133 ,

2.580E-05

2.494E-02

4.407E-06

1.059E-01

for La140

1.05TE-64

for Cel4S3

Tdecay >

Tdecay )

Tdecoy >

- - - 7.975E+81 100.00

20*TI/2.

20*T1/2.

20*TI/2.

- - - 1.247E+02

- - - 7.784E+01

- - - 1.949E+01

- - - 1.529E+01

- - - 5.934E+06

- - - 8.646E+03

- - - 5.713E+0t

- - - - - - - - 3.36E0

Tdecay > 20AT1/2.

Tdecoy > 20*TI/2.

- - - - - - - - 3.555E+03

Tdecay > 20*TI/2.

1.080E+0?7

Tdecay > 20*T1/2.

Tdecay > 20*TI/2.

- - - - - - - - 2.588E+01

- - - - - - - - 2.494E+04

- - - - - - - - 4.403E+080

- - - - - - - - 1.059E+05

Tdecay > 2O*Tl/2.

100.00

100.00

100.03

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

- - - - - - - - 1.059E+02 100.00

Trlecay > 20*TI/2.

Cc144 - - - - 4.8CSE-01 2.64E-05

e

- - - - 2.643E+01 100.00



) ? I1

Eu 154

Eu 155

Hf 175

Hf 181

Ta 182

Pb21E)

Pb2l4

BN214

Ra226

U235

U23

Unable to

Pim241

6.252E-01

S1.944E-0 I

2.483E-0 I

1.(76E+00

1.084E+00

4.355E+02

2.003E-0 I

I .375E+00

9. SSE-0I

2.CG4E-01

1. 7CCE+1 I

upper limit

3.4Z0E-01

following peaKs were not identified:
eneray gcm.)I5/sec pcterr Cl *

92.80 4.9732E-82 160.0 0.0600009
510.49 5.7705E-02 160.0 0.3778835
646.23 7.2435E-02 100.0 0.00660
502.66 7.6151E-02 160.0 0.0000000
933.51 7.8454E-02 100.0 6.1349012E-15
1765.17 9.5197E-02 100.0 1.8324265E-02
1866.45 1.0743E-01 100.0 0.00800DD

14 1992.42 1.1162E-Cd 100.0

3.379E-05

1.05 IE-05

1. 342E-05

5. ISIE-05

5.858E-05

2.354E-02

1.083E-05

7.430E-05

5.324E-05

1. 083E-05

S.666E-04

for Np239

I.C58E-05

Tdecoy > 26*TI/2

9.666E+02 100.00

1.858E+01 100.61

Confidence threshold was not exceeded
Encrsy Window test failure
Extreo Half Life test failure
Extree As. Gamm comporison test failure
Untble to estimate area of Assoc. Gamma

) I -/ I

3.379E+01

1.051E+01

1. 342E+91

5.818E+01

5. 658E+6 I

2.354E+04

1.083E+81

7.430E+01

5.324E+01

1.083E+01

100.00

189.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

e

compquto

The

4

7
9
12
13

If CI >
Cl =
CI
Cl
Cl

0
0
-1
-2
-3

C

I
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Raygun - RSX Version 10-Jan-90

Analysis performrd by: E. A. LEPEL

Sample: 54529-22-A 92-02738-L-1
[oight: O.50000 L

Irradiation date:

Count date:

Decay:

Count tims: REAL TIME
LIVE TIN-

Dead time:

Detector: K

20-Sep-1991 at 9:33:00

19-Feb-1992 at 14:56:00

153.2d ( 13238580.

2.81d ( 242836.00 seconds)
2.SId ( 242802.00 seconds)

0.01 percent

pos ( 0 Goometry Factor: 1.000

Efficiencies and shapo parameters from file: ve:[116,2]effrmarna. K

Spectrum from file : 545222fA.K1

Backoround subtractions from file: v:EIIS6.Backg. K

PoaK Region
channel start end

Gross Net Energy Ganmvs
counts orea ++ (keV) /sec

Err System
% SD bKgd

239..* 54.19
246. 64.20
128.*, 75.15
465.* 93.16
275, 140.17
393.* 185.82
225.* 198.57
786.* 238.60
268.*' 351.71
41. 474.83

1457.A, 510.51
56. 550.61
59. 558.73

251.*A 582.84
153.* 595.75
2G5.: 608.69
107.W 726.82
180.' 845.99
112.* 910.67
40. 949.24
44. 963.47
7'.% 958.63

I10. 1119.66
09.> 1173.01

I V

(26-mR-1992 15:36:40)

seconds)

N

1
2
3
4
5
6
7
8
9

ii
11
12
13
14

2'

16

16
l5

20
21

23
24

53.1
63.1
74.1
92.1
135.2
184.8
197.6
23?.?
350.6
474.0
539. 7
545.8
558.0
562.1
595. I
66E.0
72E. 2
845.5
810. e

963.0
962. 2
1115.-
1172 . F

52.
62.
74.
91.

139.
183.
195,
236.
350.
474.
506.
549.
557.
579.
594.
6(6.
721.
S15.

FC7.
1117.
1i7W.

55.
66.
75.
S3.
140.
1-6.
19.
242.
352.
475.
513.
550.
559.
584.59'.
553.

09.
729.

C47.
I12.

1122.

5363.
6163.
2451.
3628.
3302.
3625.
3215.
4687.
1196.
419.

2774.
336.
4 5.

1112 S.

6-73.
832.
773.

SV1.

3G4.
c1t.

I5 S

7.607E-02
1. 142E-01
3.591E-02
2.460E-02
4.568E-62
1. 839E-02
1.87 1E-02
1.968E-02
2.342E-82
2.694E-02
2.756E-02
2.812E-02
2.874E-02
5.007E-02
3.190E-02
3.036E-02
3.842E-02
3.655E-02
3.769E-02
3.724E-02
3.938E-02
3.937E-02
4.233E-02
4.453E-02

100.0
48.7

100.0
100.0
28.9

100.0
100.0
108.0
100.0
100.0
100.0
100.0
100.0
100.8
100.0
100.0
92.3

100.0
160.0
100.0
160.0
100. 0
100.0
1(0.0

165.
0.

527.
475.
0.

451.
150.
706.
357.
0.

1609.
0.
0.

145.
87.
207.
40.

194.
137.
6.
0.

Cj.
77.

5.

C



-) ) Ij

1237.8
1377.0
1460.6
1592.4
1764.8
1804.60
1023.5
2041.0

1236.
1376.
1456.
1591.
1763.
1t02.
23.

2041.

1239.
1377.
1465.
1593.
1768.
1B05.
1626.
2041.

231.
90.

1300.
166.
I88.
95.
St.
24.

64.*
24.*

10A2.*
36. *
64.*
25.
35.
11.

I

1238.07
1377.12
1460.75
1592.44
1764.74
1803.91
1823.30
2040.70

4.451E-02
4.575E-02
3.127E-01
4.686E-02
5.091E-02
4.835E-02
4.686E-02
4.929E-02

100.0
100.0
100.8
100.0
100.0
100.0
36.3

100.0

49.
35.

756.
33.

109.
0.
0.
0.

++ Net Peak Area above the Compton Continuum bofore correction for system
backciround. Values flag'cd with a * are subsequently corrected for
system background before colculation of absolute emission rate (gems/so0.

Go mm-rau
Ro226 at
U235 ut

and nucl ide lookup from file: ve:E 116.3]NTDBACO.dat
165.62 kcv is anbiniuously assigned; component has been removed.
105.62 Rev is ambiguously assigned; component has been removed.

Sc 46 Is beinq removed from the component set.

*t Least-squarrs Resultis

nuclide energu dps at
kev zcro time

1 K 40 - - - - 2.96lE+00

1468.75 2.901E+00

2 Co 60 - - - - 4.714E-02

1173.01 4.714E-02

3 T1268 - - - - 6- 86E-02

582.C4 6.306E-82

4 81214 - - - - 7.912E-62

(interferences)

uCi peaK err dev
/L frec (;) (sig)

1.6 11E-04

1.611E-04 1.00 100.00 0.00

2.54SE-06

2.548E-06 1.00 100.00 0.00

3.409E-06

3.409E-06 1.00 100.00 0.00

4.277E-06

pCi error
/L (x)

1.611E+02 100.01

2.549E+00 100.00

3.409E+00 100.00

4.277E+EIO 83.15

66.63 6.759E-02 3.654E-66 1.17 100.00 -0.42
1119.66 2.669E-01 1.551E-05 0.28 100.00 1.77

5 Pb212 - - - - 5.322E-02

230.66 5.322E-02

6 Pb214 - - - - 6.357E-02

351.71 6.357E-02

7 AcZ2S - - - - 1.763E-61

2.877E-06 2.877E+0 100.00

2.877E-06 1.00 100.00 0.00

3.436E-06 - - - - - - - - -- 3.436E+0 100.00

3.436E-06 1.0 100.00 0.00

9.530E+00 73.06

25
26
27
28
29
30
31
32

C
N

'3

C
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910.87 1.494E-01 8.076E-B6 1.18 100.00 -0.44
968.63 2.541E-01 1.374E-05 .B.69 100.00 0.75

The follo

Be 7

Sc 46

Cr 51

M 54

59

5E

65

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Unable to

wing are upper limit

- - - - 1.920E+00

- - - - 1.420E-0Bl

- - - - l.044E+01

- - - - 5.002E-02

- - - - 9.789E-01

- - - - 1.634E-01

- - - - 1.360E-01

compute upper limit

- - - - 3.726E-01

compute upper limit

- - - - 3.592E-02

- - - - 7.243E-LCl

compute upper limit

compute upper limit

Unable to compute upper limit

RuIB3 - - - - 1.093E+00

RulO - - - - 7.144E-01

Agiiem - - - - 2.094E-01

SnI13 - - - - 1.402E-01

Sn125 - - - - 8.124E+04

Sni 1 7m - - - - 6.597E+01

Sb124 - - - - 5.082E-01

Sb125 - - - - 3.81E-01

Unable to compute upprr limit

Unohlo to compute upper limit

values:

1.038E-04

7.677E-06

5.642E-04

2.704E-06

5.291E-05

8.835E-06

7.02E-06

for Zr 89 ,

2.014E-05

for Zr 97 ,

1.942E-06

3.915E-05

for Nb 97 ,

for Nb 95M,.

for M 99 -

5.90SE-05

3.862E-05

1.132E-05

7.579E-O6S

4.392E+00

4.647E-03

2.747E-05

1.632E-05

for 5b127

for ToI32 ,

- - - - - - - - 1.038E+02

- - - - - - - - 7.677E+00

- - - - - - - - 5.642E+02

- - - - - - - - 2.704E+00

- - - - - - - - 5.291E+01

- - - - - - - - 8.635E+00

- - - - - - - - 7.026E+00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

Tdecay > 20*TI/2.

- - - - - - - - 2.014E+01 100.00

Tdecay > 20*TI/2.

- - - - - - - - 1.942E+00

- - - - - - - - 3.915E+01

Tdecay > 20*TI/2.

Tdecoy > 20*TI/2.

Tdecay > 20*TI/2.

- - - - - - - - 5.908E+01

- - - - - - - - 3.862E+01

- - - - - - - - 1.132E+01

- - - - - - - - 7.579E+00

- - - - - - - - 4.392E+06

- - - - - - - - 4.647E+03

- - - - - - - - 2.747E+01

- - - - - - - - 1.632E+01

TdecaL

Tdoccy
>)

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

20*TI/2.

20*TI/2.

1)/f

Fe

Co

Zn

e
C0

U

C



I .s I -

Te129m - - - - 3.342E+OI 1.806E-03

Unable to compute upper limit for Tei3im,

1131

Unable to

Unable to

Cs 134

Cs 136

Cs137

Bo 140

Unable to

Ce 141

Unable to

Cc 144

Eu154

Eu 155

Hf 175

Hf 181

Tol02

compute

compute

compute

compute

- - - -

1.202E+05 6.49BE+00

upper limit for 1132

upper limit for 1133

2.519E-01 1.362E-05

2.701E+02 1.460E-02

3.897E-02 2.106E-06

1.115E+03 6.027E-02

upper limit for Lal40

1.015E+00 5.489E-05

upper limit for CM143!

2.4G5E-01 1.332E-05

3.364E-01 1.819E-05

9.502E-02 5.136E-06

1.243E-01 6.719E-E66

5.789E-01 3.129E-05

5.221E-01 2.822E-05

2.192E+02 1.105E-02

4.D6SE-01 2.631E-05

5.93CE-02 5.372E-06

S.798E+00 4.75E-04

upper limit for Np239

1.694E-01 9.156E-0G

Td-c y >

Tdecay >-da -> --

Tdecay >

Tdecoy >

Tdecay >

Tdiecoy >

The followinj pecKs were not identified:
* rnerry cwmars/roc prtorr C I

1 5..19 7.0iTIEE-02 1rC.0 D.CriL;,CQC
2 64.2C 1.1422E-H1 49.7 0.662006

- - - 1.SOOE+03 100.00

20*TI/2.

- - - 6.498E+06 100.00

20*T1/2.

20*TI/2.

- - - 1.362E+01 100.00

- - - 1.460E+04 100.00

- - - 2.IBSE+00 100.00

- - - 6.02?E+04 100.00

20*T1/2.

- - - 5.489E+01 100.00

20*TI/2.

- - - 1.332E+01 100.00

- - - 1.819E+01 100.00

- - - 5.136E+00 100.00

- - - 6.719E+00 100.00

- - - 3.129E+01 100.00

- - - 2.822E+01 100.00

- - - 1.185E+04 100.00

- - - 2.631E+6i 100.00

- - - 5.372E+00 100.00

- - - 4.75GE+62 100.00

20*T 1/2.

- - - 9.156E+t0 100.00

0

Cz

Pb2 10

Ro226

U235

U238

Unable to

Rm241
C



3 75.15 3.5907E-02 166.0 0.0000000
4 93.16 2.4604E-02 100.0 0.0000000
5 140.17 4.5084E-02 28.9 0.030080
7 19B.57 1.0715E-02 108.0 0.0000000

10 474.83 2.6945E-02 100.8 0.0000000
11 516.51 2.7561E-02 100.0 0.4377225
12 550.61 2.B115E-02 100.0 0.0008000
13 558.73 2.8736E-02 1G6.0 0.0000000
15 595.75 3.1897E-62 160.0 0.0000068
17 726.82 3.0415E-62 92.3 0.0000000
18 845.99 3.6545E-02 100.0 0.0000000
20 949.24 3.7237E-02 100.0 0.6000000
21 963.4? 3.9376E-02 100.0 7.2329596E-15
25 1238.07 4.4510E-02 100.0 4.3815285E-09
26 1377.12 4.5745E-02 100.0 3.s442r96E-15
28 1592.44 4.6856E-02 100.0 0.0000000
29 1764.74 5.0910E-02 108.0 3.0244919E-03
30 1803.91 4.0355E-02 100.0 0.0000000
31 1823.38 4.6796E-02 36.3 0.0000000
32 2040.70 4.9294E-02 100.0 0.060800

If CI > 0 Confidence threshold was not exceeded
CI - 0 Energy Window test failure
CI - -1 Extreme Half Life test failure
Cl - -2 Extreme As. Gamma comparison test failure
Cl - -3 Unable to estimate area of Assoc. Gamma

C
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Roygun - RSX Version 10-Son- 98

Analysis performed by: E. A. LEPEL

Sample: 54529-23-A 92-02739-L-1
Wight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REAL TIE
LIVE TIME

Dead time:

Detector: K

(26-MAR-1992

2 3 -Sep-1991 at 11:35:88

24-Feb-1992 at 17:24:00

155.2d ( 13412940.

23.97h ( 66304.000
23.97h ( 86291.000

seconds)

seconds)
seconds)

0.02 percent

pos a 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116,23effmarno. K

Spectrum from file : 5452923A.K;1

Background subtractions from file: ve:[116,13BacKg. K

Peak Region
channel start end

92.0
185.1
232.0
352.B
493.9
569.9
582.1
607.8
638.0
659.2
754.0
845.3
910.1
954.7
567.9
978.0

1044.0
1193.0
133-.2
14'9.6
1460.4
15-8.1
1765.0
13s. 0

90.
184.
235.
349.
493.
506.
581.
607.
637.
659.
793.
644.
909.
953.
964.
976.

1044.
1193.
132.
1439.
1456.
1538.
I763.
115t.

93.
187.
241.
353.
498.
513.
583.
611.
640.
661.
796.
848.
911.
955.
969.
978.

1044.
1193.
1,34.
1440.
1464.
15410.
1767.
102.

Gross Net Energy
counts area ++ (KeV)

1641.
1267.
1637.
637.
446.
993.
210.
341.
200.
166.
151.
204.
123,
Co.

184.
36.
33.
20.

125.
25.

EF.
12.

178.*
151.*
261.*
74.
52.

519.*
60.*

107.*
37.
49.*
32.
65. *
53.*
20.
40. *
12.
15.
11.
46.
IP?.

384.*
12.
35.

7.

92.66
185.69
238.60
353.44
494.45
518.48
5B2.65
608.34
63B.56
659.70
794.45
845.78
910.58
955.20
968.3B
978.46

1044.44
1193.41
1333.55
1440.12
1468.75
1538.43
1765.25
1382 .27

Gammas Err System
/sec X SD bkgd

4.102E-02
3.038E-02
3.323E-02
6.216E-02
5.981E-02
4.662E-02
5.874E-02
5.194E-02
5.361E-02
5.263E-02
5.875E-02
6.179E-02
6.25BE-02
6.539E-02
6.864E-02
6.96 E-02
6.669E-02
7.632E-02
7.315E-02
5.105E-02
3.559E-01
7.050E-02
B.22BE-02
8.036E-02

100.0
100.0
100.0
46.6
55.3

100.0
100.0
100.0
51.3

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
48.0

100.0
100.6

0B0.
100.0

169.
160.
251.

0.
0.

572.
52.

102.
0.

14.
0.

69.
49.
0.

28.
0.
0.
0.

24.
0.

269.
0.

39.
0.

1~7

15:36:56)

eC
N

1
2
3
4
5
6
7
8
9

18

12
13
14
15
16
17
18
19
20
21
22
23
24

C
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25 1962.0 1962. 1962. 12. 7.* 1962.25 8.58BE-02 100.0 8.
26 1987.1 1987. 1993. 49. 15. .1987.35 8.472E-02 100.0 0.
27 2012.8 2012. 2013. 16. 9.' 2013.06 7.632E-02 100.0 0.
28 2023.1 2023. 2024. 17. 9. 2023.29 7.844E-02 100.0 0.

++ Net Peak Area above the Compton Continuum before correction for system
bacKcround. Values flagged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

Gamma-ray and nucl ide lookup from file: ve:[116,31HTOBACO.dat
Ro226 at 185.69 Rev is ambiguously assigned; component has been removed.

U235 at 105.69 Kev is omaiguously assigned; component has been removed.
Matrix is singular in ML:

en element of w is zero
Pb214 is being removed from the conponent set due to a matrix singularity..

** Least-squares Results Wz
(interferences)

nuclide energy
Kev

I K 43 - - - -

14GO.75

2 Cc 6 - - - -

1333.55

3 T1208 - - - -

582.65

4 81214 - - - -

608.34

5 Pb212 - - - -

238.60

6 Ac228  - - - -

910.58
968 .3B

The following are

dps at
zero time

3.393E+00

3.393E+00

7.739E-02

7.739E-02

6.394E-02

6.394E-02

1. 157E-01

1.157E-01

8.99BE-02

8.998E-02

2.944E-01

2.479E-01
4.432E-01

upper limit

uCi
/L

1.834--04

1.834E-04

4.183E-06

4.183E-06

3.456E-06

3.456E-06

6.252E-06

6.252E-06

4.864E-06

4.864E-06

1.591 E-05

1.34DE-05
2.396E-05

values:

peak err dev
frac X)

1.08 10.800

1.66 100.80

1.00 100.00

1.00 100.001.00 100.00

1.19 100.00
0.66 100.00

(sig)

0.00

0.86

-0.58
0.89

pCi error
/L

1.834E+02

(W)

100.00

4.183E+00 100.00

3.456E+00 100.01

6.252E+00 100.00

4.864E+00 100.01

1.591E+01 73.49

Ee 7 - - - - 3.164E+00 1.71OE-04

e0

U.

1.710E+02 100.00



1? .7!)

46

51

54

59

58

65

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Unable to

Unable to

Ru103

Ru 16S

AgllOm

Sn13

Sn 125

Sn I7I Fm

Sb 124

Sb 125

Sc

Cr

Kn

Fe

Co

Zn

Unable to compute upper limit

Unable to compute upper limit

Te129m - - - - 5.352E+01

Unable to compute upper limit

1131 - - - - 2.160E+05

- - - - 2.690E-01

- - - - 1.843E+01

- - - - 8.847E-02

- - - - 1.722E+00

- - - - 2.602E-01

- - - - 2.13BE-01

compute upper limit

- - - - 5.974E-01

compute upper limit

- - - - 5.79GE-02

- - - - 1.336E+00

compute upper limit

compute upper limit

compute upper limit

- - - - 1.951E+00

- - - - 1.186E+00

- - - - 3.487E-01

- - - - 2.355E-01

- - - - 1.226E+05

- - - - 1.464E+02

- - - - 9.250E-01

- - - - 5.156E-01

-- 1.454E+01

- - 9.960E+02

- - 4.782E+00

- - 9.308E+01

- - 1.515E+01

- - 1.156E+81

1.454E-05

9.968E-04'

4.782E-06

9.308E-05

1.515E-05

.1.156E-05

for Zr 89 ,

3.229E-05

for Zr 97 ,

3.133E-06

7.224E-05

for Nb 97 ,

for Nb 95m.

for Mo 99 ,

1.055E-04

6.413E-05

1.885E-05

1.273E-05

6.628E+00

7.912E-03

5.0B5E-05

2.787E-05

for Sb127 ,

for Te132

2.893E-03

for Tel3lm,

1.166E+01

> 20*TI/2.

- - - - 3.229E+01

Tdecay > 20*TI/2.

- - - - - - - - 3.133E+00

- - - - - - - - 7.224E+01

Tdecay > 20*T1/2.

Tdecay > 20*TI/2.

Tdecoy > 20*TI/2.

- - - - - - - - 1.055E+02

- - - - - - - - 6.413E+01

- - - - - - - - 1.885E+01

- - - - - - - - 1.273E+01

- - - - - - - - 6.628E+06

- - - - - - - - 7.912E+03

- - - - - - - - 5.006E+01

Tdecoy

Tdecoy

100.00

100.00

100.00

100.00

100.00

100.00

100.00

188.88

188.68

100.00

100.00

100.00

100.00

100.00

100.00

100.00

- - - 2.787E+01 180.00

20*TI/2.

20*TI/2.

- - - - - - - - 2.893E+03 100.00

Tdecoy > 20*TI/2.

- - - - - - - - l.168E+07 100.00

9 2 I

Tdocay

eC
N

N
C.

C



Unable to compute upper limi

Unable to compute upper limit

Cs134 - - - - 4.336E-01

Cs136 - - - - 4.647E+02

Cs137 - - - - 6.675E-02

Ba148 - - - - 1.930E+03

Unable to compu

Cel41 - - -

Unable to compul

Ce144 - - -

Eu154 - - -

Eul55 - - -

HfI75 - - -

Hfll - - -

Tal82 - - -

Pb216

Pb214

Ra226

L235

U238

Unable to

Am241

Le upper limit

- 1.712E+08

e upper limit

- 4.050E-01

- 4.906E-01

- 1.599E-01

- 2.092E-01

- 9.929E-81l

- 9.367E-01

- - - - 3.561E+02

- - - - 1.607E-01

- - - - 8.114E-01

- - - - 1.657E-01

- - - - 1.635E+01

compute upper limit

- - - - 2.791E-01

t for 1132

for 1133

2.344E-05

2.512E-02

3.716E-86

1.043E-0 I

for LoI4B

9.254E-85

for Cel43

2.189E-05

2.652E-05

8.641E-06

1. 131E-05

5.367E-05

5.863E-05

1.925E-02

9.684E-06

4.386E-05

8.956E-86

O.835E-04

for Np239

1.509E-05

) ii

, Tdecay

Tdocay

20*Tl/2.

20*Ti/2.

- - - - - - - - 2.344E+01 180.00

- - - - - - - - 2.512E+04 180.00

- - - - - - - - 3.?ISE+08 18.00

- - - - - - - - 1.043E+05 100.00

Tdecay > 20*TI/2.

- - - - - - - - 9.254E+01 100.01

Tdecay > 20*TI/2.

- - - - - - - - 2.189E+01 108.00

- - - - - - - - 2.652E+01 10.00

- - - - - - - - 8.641E+0 188.00

- - - - - - - - 1.131E+01 100.08

- - - - - - - - 5.36?E+01 100.00

- - - - - - - - 5.063E+01 100.00

- - - - - - - - 1.925E+04 100.00

- - - - - - - - 8.684E+00 100.80

- - - - - - - - 4.386E+01 18.00

- - - - - - - - 0.956E+08 180.00

- - - - - - - - 8.835E+02 100.00

Tdecay > 28*TI/2.

- - - - - - - - 1.509E+01 180.08

following peaks were not identified:
energy gommas/soc pcterr Cl *
92.66 4.1023E-02 100. 0.0000000

353.44 6.2162E-02 46.6 0.0080008
494.45 5.986SE-02 55.3 0.8600800
510.48 4.6624E-02 100.0 0.3765385
636.56 5.3603E-02 51.3 0.0000000
659.70 5.2630E-82 108.0 0.0000000
794.45 5.8752E-02 100.0 0.5174075

J

e2)
C

The

4
5
6
9

10
I I

C



12 845.78 6.1787E-02 100.8 0.0000800
14 955.20 6.5393E-02 100.0 5.0097296E-12
16 978.46 6.961IE-02 100.0 8.0000000
17 1044.44 6.6687E-02 100.0 0.0000000
IS 1193.41 7.6317E-02 100.0 0.0000000
20 1440.12 5.1049E-02 48.0 0.0000000
22 1538.43 7.0495E-02 100.0 0.0000000
23 1765.25 8.2284E-02 100.0 4.7364505E-83
24 1882.2? 8.0356E-02 100.0 0.00000080
25 1962.25 8.5602E-02 100.0 0.0000000
26 1987.35 8.472@E-02 100.0 0.0000000
27 2013.06 7.6322E-02 100.b 0.0000000
28 2023.29 7.8442E-02 100.0 0.0000000

If CI > 0 Confidence threshold was not exceeded
CI - 0 Energy Window test failure
Cl -1 Extreme Half Life test failure
Cl - -2 Extreme As. Gomma comparison test failure
CI = -3 Unoble to estimate area of Assoc. Gamma

C7



Raygun - RSX Version 16-Jon-90

Analysis performed by: E. A. LEPEL

Sample: 54529-24-A 92-02739-L-3
ieght: 0.58000 L

Irradiation date;

Count date:

Decay:

Count times: REAL TIE
LIVE TIrE

Dead time:

Detector: K

(26-mR-1992

A-Feb-1992 at 12:00:00

22-Feb-1992 at 16:40:08

22.2d ( 1917600.0

24.66h ( 88776.000
24.66h ( 88768.000

0.01 percent

pas 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116,2effmarno.K

Spectrum from file : 5452924a.K;l

Background subtractions from file: ve:1l16,13Backg.K

Peak Region
channel start end

74.4
92.0

184.8
237.9
273.3
351.0
448.0
509.5
582.1
608.3
660.3
706.1
845.4
856.9
910.2
923.0

1072.1
1237.0
1331.1
1460.6
1532.0
1617.0
1764.9
1794.0

73.
92.

184.
237.
273.
350.
447.
507.
581.
608.
657.
706.
843.
856.
909.
923.

1072.
1236.
1331.
1456.
1530.
1617.
1763.
1794.

75.
93.
186.
240.
274.
352.
449.
514.
584.
610.
664.
707.
847.
857.
912.
923.

1074.
1238.
1332.
1465.
1532.
1617.
1767.
1794.

Gross Net Energy GamMs Err
counts area ++ (KeV) /sec x SD

1676.
1084.
1363.
1289.
511.
600.
449.

1285.
324.
267.

6572.
95.

195.
72.

164.
39.
76.
89.
44.

470.
36.
16.
77.
14.

234.
119.
156.
147.
65.
92.
67.

516.*
84.*
87.*

6189.*
22.
63.*
24.
55.*
13.
19.
36.*
21;*

400.*
II.
8.

42.*
9.

76.78
94.39

187.02
240.07
275.32
352.92
449.77
511.17
583.63
609.77
661.70
707.42
846.56
858.05
911.25
924.00

1072.85
1237.52
1331.45
1460.75
1531.97
1616.85
1764.50
1793.56

2.019E-01
7.298E-02
7.319E-02
8.416E-02
4.212E-02
7.467E-02
6.849E-02
5.782E-02
5.421E-02
5.729E-02
8.949E+00
5.447E-02
5.876E-02
5.676E-02
6.573E-02
6.578E-82
6.952E-02
8.013E-02
7.176E-02
3.692E-01
7.402E-02
7.968E-02
B. 332E-02
7.422E-02

23.8
38.2
32.4
37.7
47.7
36.4
49.8

100.0
100.0
108.0
1.4

100.0
100.8
100.0
100.0
100.0
[0.0
100.6
100.8
100.0
100.0
100.0
100.0
200.6

~1

17:05:29)

seconds)

seconds)
seconds)

eC
N

3k

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

System
bkgd

0.
0.
0.
0.
6.
0.

588.
53.
105.

15.
0.

71.
0.

50.
0.
0.

Is.
25.

276.
0.
0.

40.
0.

C



*) 1 ,

25 1797.0 1797. 1797.
26 1895.0 1895. 1895.
27 1964.0 1964. 1964.

12.
12.
13.

7. 1796.56
7..' 1894.40
7. 1963.28

7.488E-02 100.0
7.782E-02 100.0
8.895E-02 100.0

++ Net PeaK Area above the Compton Continuum before correction for system
background. Values flogged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gamsseoc).

Gomma-roy and nuclide lookup from file: ve:[II6,33rTOBACO.dat
RulO6 is being removed from the component set.

** Least-squares Results **

nuclide energy dps at
kev zero tim

I K 40 - - - - 3.520E+00

1460.75 3.520E+00

2 Co 60 - - - - 7.236E-02

1331.45 7.236E-02

3 Csl37 - - - - 1.052E+01

661.70 1.052E+01

4 T1208 - - - - 7.633E-02

511.17 2.862E-01
583.63 6.538E-02

5 81214 - - - - 1.29E-01

609.77 1.298E-01

The following are upper limit

Be 7 - - - - 7.73BE-01

M 54 - - - - 6.382E-02

Co 58 - - - - 7.265E-02

Zr 95 - - - - 1.477E-01

No 94 - - - - 6.10SE-02

Nb 95 - - - - 2.95E-02

uCi
/L

1 .903E-04

I .903E-04

3.91 1E-06

3.911E-06

5.684E-04

5.684E-04

4.126E-06

1.547E-05
3.534E-06

6.974E-06

6.974E-06

values:

4.17BE-05

3.40?E-06

3.927E-06

7.98SE-06

3.30 1E-06

4.838E-06

(interferences)

peaK err dev
frac (W) (sig)

1.80 100.00 0.00

1.00 100.00 0.00

1.00 1.69 0.00

0.27 100.00 2.39
1.17 100.00 -0.55

1.00 100.00 0.00

pCi
/L

I .903E+02

error
W,)

100.0

3.911E+00 108.00

5.684E+02 1.69

4.126E+90 83.51

6.974E+00 100.0

- - - - - - - - 4.178E+01

- - - - - - - - 3.487E+00

- - - - - - - - 3.927E+00

- - - - - - - - 7.985E+00

- - - - - - - - 3.301E+00

- - - - - - - - 4.838E+80

100.00

100.00

100.00

100..00

100.00

100.00

I

0.
0.
a.

0
C
N

N
43

1



:;

Rul83

Ru 106

AgI I O

Sb 125

C

1) i V/

- - - - 2.237E-01 1.209E-05

- - - - 1.106E+00 5.976E-05

- - - - 2.432E-01 1.314E-05

- - - - 5.838E-01 3.15SE-05

- - - - 3.040E+00 1.643E-04

- - - - 3.969E-01 2.145E-05

- - - - 3.832E-01 2.071E-05

- - - - 1.602E+00 8.658E-05

- - - - 4.826E-01 2.609E-05

- - - - 1.124E-01 6.078E-06
- - - - 3.333E-0 1.882E-05

- - - 5.18E+00 2.888E-04

- - - - 2.206E-01 1.192E-05

- - - - 1.887E-01 1.020E-05

- - - 9.280E-01 5.016E-05

omputo upper limit for Pc228

- - - 1.945E-01 1.052E-05

1131

Cs 134

Cs 136

Bal40

La 140

Ce141

Co 144

Pb218

Pb212

Pb214

Ra226

Unable to

U235

1 .209E+ I

5.976E+1

1.314E+01

3. 156E+81

1.643E+02

2.145E+81

2. 071E+1

B.658E+0 I

2.609E+01

6.878E+00

1.802E+01

2.80E+02

1. 192E+01

1.020E+1

5.016E+01 100.00

1.052E+01 100.00

following peaKs were nit identified:
energy gammas/sec pctcrr CI *

76.78 2.0186E-01 23.0 0.0000000
94.39 7.2964E-02 38.2 0.0000000
187.02 7.3195E-02 32.4 0.5014987
240.07 8.4158E-02 37.7 8.0000000
275.32 4.2123E-02 47.7 0.0000000
352.92 7.4665E-02 36.4 0.5494171
449.77 6.8493E-02 49.9 0.0000000
707.42 5.4472E-02 100.0 1.2676066E-03
846.56 5.8757E-02 100.0 0.0000000
85B.05 5.6758E-02 100.0 0.0000000
911.25 6.5728E-02 100.0 0.0000000
924.00 6.5779E-62 100.0 3.5734389E-09
1072.C5 6.952EE-02 180.0 0.0600000
1237.52 6.0135E-02 I00.0 8.0749434E-09
1531.97 7.4319E-02 100.0 0.0008000

22 1616.65 7.9679E-02 100.0 0.0000000

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

Tdecay > 28*TI/2

C

The

2
3
4
5
6
7

12
13
14
15
16
17
18
21

C,



SPECTRAL "RAW" DATA

D02-128



23 1764.50 8.3316E-02 100.0 1.1307359E-02
24 1793.56 7.4222E-02 100.0 0.0000000
25 1796.56 7.4861E-02 100.0 0.8000000'
26 1894.40 7.7815E-02 100.0 0.0000000
27 1963.28 8.1949E-02 100.0 0.0000000

If Cl > 0 Confidence threshold was not exceeded
CI - 0 Energy Window test failure
CI - -1 Extreme Half Life test failure
Cl - -2 Extreme As. Gamma comparison test failure
CI - -3 Unable to estimate area of Assoc. Gonma

eL



SPECTRAL "RAW" DATA
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TITLE: 54529-7A 92-02728-L-1

FILE: 54529?A.K;I

* CHANNELS: 2048

SHELF: 0

DIODE: K

TIME ZERO:

TIME OF COUNT:

LIVE TIME:

ELAPSED TIME:

FLUX CORR. FACT.

GAIN: 1.00000

LEIGHT: 0.50000

PLT INT:
PLT LAB:
ANTI FLG
SLP MtT:
AREA REJ:
PTR:
ERR REJ:
ZER LEV:
OVR PKR:
NDV:

I n i2 00 (,07 1- 2

1 28 92 16 44 0 /

( 564764. MINUTES DECAY TIME)

24 HOURS 20 MINUTES 46 SECONDS -

24 HOURS 20 MINUTES 58 SECONDS -

(DEAD TIME - 0.000)

:0.000000

KEV/CHAN

0

0
0
0
0
0
0
00
0

'- -~4tO w%9

1460.77

460.97

MINUTES

MINUTES

3 j 71]
A

0
C

CAZ

L-)

CD



-) 1
7

545297A.K; 1
8

0 87646
1 34
2 0
3 a
4 B
5 8
6 6
7 8
a B
9 2

18 1659
11 14055
12 24791
13 14380
14 4464
15 1455
16 976
17 984
18 896
19 BB4
20 B40
21 833
22 815
23 741
24 772
25 732
26 777
27 711
28 683
29 699
30 645
31 603
32 632
33 610
34 565
35 568
36 58!
37 578
38 562
39 536
40 548
41 516
42 476
43 511
44 479
45 506
46 468
47 457
46 459
49 425

0

N

CAZ
C..

54529-7A 92-02728-L-1 '
50 le 150 200 250 300 350 400 450 500 550 600 650 700 750 880 650 900 950
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182
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190
184
193
178
177
169
141
154
133
178
157
166
183
161
158
169
157
166
165
169
151
147
168
136
143
166
162
145
167
125
156
138
150
132
140
157
145
182
133
117
161
134

158
141
123
140
127
145
134
120
141
142
137
133
146
115
141
110
126
97

18
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35 29
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32 20
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35 27
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32 19
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* I - I) ~/ *j

TITLE: 54529-BA 92-02729-L-1

FILE: 545298A.K;I

* CHANNELS: 2048

SHELF: a

DIDDE: K

TIME ZERO: 9 3i A

TIME OF COUNT:

LIVE TIME: 2

ELAPSED TIME: 2

FLUX CORR. FACT.:

GAIN: I.00000

EIGHT: 0.50"on

PLT INT:
PLT LAB:
ANTI FLG
SLP MLT:
AREA REJ:
PTR:
ERR REJ:
ZER LEV:
DYR PKR:
NOV:

1 29 92 17 13 0v

( 566233. MINU

4 HDIURS 10 MIHUT

4 HOURS 10 MINUT

(DERD TIME - 0.080

0.000000

KEV/CHAN

TE

ES

ES

I)

I/- 3 /5y/ Of'

S DECAY TIME)

17 SECONDS -

30 SECONDS -

fi4poA~ V ~~/3

1450.28

1450.50

MINUTES

MINUTES

e0
N

r2
CA

m
0

0
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54S2E12A.K;l

8 85538
I 34
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 3

IF, 187
11 1477?
12 24224
13 135.1
1A
15 1I' ?
16 %i
17 V2
18 816
19 E5B
25 763
21 7 5
22 .1
23 ?'Th
24 rcu
25 16
26 74
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28 677
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31 656
32 66.1
33 611
34 F1 7
35 669
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41 4=1
42 475
43 515
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45 473
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47 476
43 4:4
45 413

) I

54529-12A 92-02733-L-1
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1
V.

TITLE: 54529-13-A 92-02734-L-1

FILE: 5452913A.K:1

* CHANNELS: 2048

SHELF: 0

DIODE: K

TIE ZERO: 9 30 91 11 5

TIM OF COUNT: 2 5 92 16 33

0
0-

/

- j w/?- A4,-

LIVE TIME:

ELAPSED TIME:

2

2

FLUX CORR. FACT.:

GAIN: 1.00000

LEIGHT: 0.500000

PLT INt:
PLT LAB:
ANTI FLG
SLP MtT:
AREA REJ:
PTR:
ERR REJ:
ZER LEV:
DVR PKR:
HOV:

( 184648. MINUT

4 HOURS 6 MINUTE

4 HOURS 8 MINUTE

(DEAD TIE - 0.000)

0.800000

KEV/CHAN

ES

S

S

DECAY TIME)

6 SECONDS -

18 SECONDS -

0

0
0
0
0
0
1

1448.10

144B.30

MINUTES

MINUTES

eto,

Q.1
C

L)
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5432913A.K; 54529-13-A 92-02734-L-1
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1) 1

TITLE: 54529-14-A 92-02735-L-1

FILE: 5452914A.L:1

* CHANNELS: 2046

SHELF: 0

DIODE: K

TIM ZERO: 9 38 91 12 42

TIM OF COUNT: 2 6 92 16 47

LIVE TIM:

ELAPSED TIM:

2

2

( 186005.

3 HOURS

3 HOURS

(DEAD TIME

SaY

ev
MINUTES

42 MINUTES

42 MINUTES

- 0.000)

DECAY TIM)

4 SECONDS -

16 SECONDS -

FLUX CORR. FACT.: 0

GAIN: 1.00000 K

LEIGHT: 0.500000

PLT INT:
PLT LAB:
ANTI FLG
SLP t.T:
AREA REJ:
PTR:
ERR REJ:
ZER LEY:
OVR PKR:
NOV:

.000008

EV/CHAN

<p

I

t/vtl/2 '-fA47V

1422.07

1422.38""

MINUTES

MINUTES

C

U.'
4.

LD
CD

C..)



5452914R.L;l 54529-14-A 92-02735-L-I
0 5a IDS 150 200 .258 300 359 400 450 We0 550 600 650 700 750 800 850 909 95-1

8 85324 476 372 323 253 187 165 168 76 81 74 46 46 29 32 37 IS 29 211 311 34 474 359 338 266 197 145 179 as 71 57 69 54 50 44 38 26 25 26 22 a 471 361 341 245 224 140 115 82 132 58 56 51 27 42 38 35 24 31 1-
3 0 572 332 371 246 180 126 116 90 86 68 40 50 46 35 24 33 26 22 1:4 a 477 379 329 251 194 137 105 101 55 77 52 49 40 39 34 25 30 19 2*5 0 467 410 324 233 169 147 313 61 84 47 43 48 39 50 26 26 26 22 26 a 450 390 329 253 186 149 115 74 70 74 47 45 50 30 31 27 21 35 2
7 0 450 363 352 288 198 137 111 87 53 99 53 92 51 52 30 31 33 2B 28 a 474 400 361 259 174 141 83 84 77 131 58 178 43 37 32 24 23 31 19 6 445 370 333 246 184 144 101 77 58 197 66 79 47 53 38 21 28 27 210 2235 450 3BI 303 256 171 136 107 74 69 205 55 46 39 31 36 27 36 58 311 16486 440 385 337 258 1es 123 99 93 75 171 61 33 39 46 27 25 2G 2? 212 26235 476 3194 334 225 186 120 lie 78 78 91 52 46 39 34 34 30 29 23 2 !13 14059 456 373 329 248 182 115 111 91 64 86 44 52 34 39 34 23 25 26 sJ14 4238 430 393 334 261 176 138 105 73 75 56 50 41 46 35 27 22 34 22 1)

15 1416 423 369 328 246 171 132 109 78 60 70 50 39 43 42 38 29 38 25 3'116 1071 452 399 *333 242 189 143 109 74 69 76 41 56 33 2? 37 30 34 27 2';17 9B9 416 409 336 262 154 96 96 91 58 45 39 53 33 43 34 38 39 27 2i18 103B 436 361 291 258 165 133 99 90 71 50 66 43 41 29 32 28 31 2719 879 425 34? 310 233 173 119 98 77 65 61 62 37 32 23 40 21 24 I6
20 876 398 327 325 237 170 120 104 65 68 57 46 46 48 36 34 29 41 19
21 839 420 399 268 243 1810 118 111 108 79 57 50 53 32 49 31 34 31 19 2
22 833 417 422 286 214 156 134 B4 84 85 62 52 51 38 41 32 26 27 30 2,

S23 828 416 378 334 228 160 130 103 93 62 62 54 50 37 26 26 32 25 38 2
24 BOB 425 3B7 309 234 199 149 98 94 70 64 51 51 34 29 33 24 27 30 1
25 760 425 394 348 228 164 142 110 88 69 57 62 53 51 43 33 20 is 22
26 746 386 391 353 226 150 126 120 53 79 53 49 40 41 41 17 30 27 24 1
27 766 433 390 299 230 146 147 111 75 65 55 56 38 40 46 23 26 26 28 24128 753 347 397 344 219 176 147 18:2 7B 75 50 42 51 58 32 37 34 27 34 1
29 697 403 408 307 212 157 130 125 77 65 58 41 44 46 33 41 25 20 14 130 673 418 3B9 303 231 177 127 87 74 71 63 59 35 31 33 30 33 23 26
31 645 35B 377 284 229 156 102 90 78 71 47 49 41 41 36 24 29 le 27 232 643 369 384 276 231 151 142 91 74 70 65 103 39 27 40 33 34 37 31 233 66B 414 396 306 210 156 12? 84 72 ?3 63 60 42 40 31 23 34 15 2S, 134 666 399 385 359 220 178 110 Be 96 75 60 54 37 38 29 34 33 29 3435 615 385 363 345 220 166 123 lee 63 64 71 55 44 37 33 33 36 33 1336 623 361 360 270 232 159 124 105 79 63 61 48 24 29 33 35 36 24 2737 637 423 3B3 279 268 l4e 116 95 67 79 63 60 37 30 32 35 21 34 2438 621 358 405 319 275 165 120 99 79 74 49 53 53 35 32 35 24 27 2339 592 367 416 287 210 146 133 112 84 63 56 51 47 41 26 22 25 25 2740 571 371 386 2B3 246 161 138 100 77 66 46 59 41 39 29 30 29 19 2541 540 419 342 272 242 143 99 12.2 95 72 57 60 41 40 35 31 33 29 19 242 520 456 365 288 Ise 132 106 1al 76 75 58 44 49 39 28 32 25 27 21 1,
43 560 404 377 294 211 194 134 86 82 68 49 52 41 40 28 34 26 33 is 244 514 382 S72 312 200 222 106 96 78 50 46 79 35 40 37 29 33 1 4 2

45 54 31 33 279 187 157 111 95 61 53 48 79 35 37 35 '33 57 31 is 11 C
46 455 403 352 295 196 138 112 83 70 71 51 61 36 39 35 33 51 29 19
47 481 379 '339 323 175 149 115 85 104 67 60 7a 46 34 30 26 33 25 14 1l
48 4B5 37? 359 328 205 149 132 77 Be 59 50 43 42 38 35 26 30 24 20 1-49 455 382 369 254 190 155 131 91 B8 83 42 45 29 41 32 27 27. 23 21 32
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1:?

VZ

TITLE: 54529-14-8 92-02735-L-2 SAMPLE DUPE

FILE: 54529148.K:1

* CHANNELS: 2048

SHELF: 0

DIODE: K

TIM ZERO: 9 30 91 12 42 0

TIM OF COUNT: 2 18 92 9 23 0

LIVE TIME:

ELAPSED TIE:

( 191321.

31 HOURS

31 HOURS

22

22

MINUTES

MINUTES

MINUTES

DECAY TIM)

18 SECONDS -

36 SECONDS -

;/iA/p-l IAt
1882.30 MINUTES

1882.60 MINUTES

(DEAD TIME * 0.000)

FLUX CORR. FACT.: 0.000000

GAIN: 1.0f000 KEWCHAN

LIGHT: O.5B0080-

PLT INT: 0
PLT LAB: 0
ANTI FLG 0
SLP MLT: 0
AREA REJ: 0
PTR: 0
ERR REJ: 0
ZER LEV: 0
OVR PKR: 0
NOV: 1

C

C':
r

C?

Cr
V



54529143.K1 54529-14-B 92-02735-L-2 SAMPLE DUPE
0 50 108 150 200 250 300 350 400 450 500 558 600 650 700 750 80 850 900 953

0 112938 644 478 516 377 297 178 222 111 107 106 75 66 68 56 48 42 39 34 33
1 34 639 537 430 359 238 173 267 129 105 97 51 68 67 70 38 32 36 31 25
2 0 632 478 498 337 286 193 184 116 105 75 6? 78 46 66 44 44 33 43 2
3 a 688 499 461 316 260 207 151 117 122 79 68 61 53 36 44 41 34 43 27
4 0 609 487 471 346 252 199 169 123 106 1i 75 76 54 56 49 38 41 43 2)
5 6 626 492 479 345 243 175 141 114 95 85 75 65 57 50 44 39 42 .t 3'
6 0 592 532 440 348 253 200 138 117 111 104 66 79 56 57 44 46 32 3 44
7 8 552 476 483 346 240 204 157 115 105 92 80 150 60 53 42 42 41 43 29
B 6 598 492 433 334 233 190 156 112 114 204 60 197 46 59 35 35 48 I 2
9 5 559 511 427 339 220 183 160 119 99 269 73 128 45 52 38 46 43 .3 2?

10 2562 575 461 458 367 252 179 125 105 98 292 7? 71 68 51 42 38 40 '5 23
11 20592 567 493 435 353 249 174 166 103 185 174 75 66 62 60 47 52 43 5f 2;
12 34217 574 533 443 345 260 183 150 103 88 124 76 68 60 51 47 50 39 5 2'
13 18869 631 543 454 332 239 186 135 102 99 83 64 58 50 44 43 39 32 -, 33
14 6017 614 496 446 318 199 193 171 110 72 71 73 74 59 55 46 31 33 39
15 2029 568 553 436 322 246 182 132 132 91 Be 71 64 50 52 4 28 34 3 33
16 1431 600 472 431 293 204 171 129 109 90 75 8 76 53 47 41 41 34 21
17 1391 566 493 424 306 226 152 140 97 101 71 81 66 51 58 5j 34 41 33 43-
I6 1273 545 515 431 318 215 181 122 114 108 69 71 48 62 45 56 39 43 35 43
19 1174 521 517 329 312 247 194 162 115 86 91 55 62 52 45 41 41 37 26 4-
20 1222 515 537 412 310 246 173 141 116 89 63 57 65 45 40 4S 30 36 331 3
21 1122 525 511 398 307 208 IB1 129 156 86 52 79 64 56 38 45 '14 30 34 35
22 1126 515 499 416 309 222 188 116 120 94 73 53 56 51 49 1-6 44 44 .9 23
23 1105 530 479 428 295 223 164 115 114 100 60 82 51 57 51 40 42 ,1 .4 21
24 1118 582 503 466 323 243 184 148 105 98 83 71 68 51 47 41 -12 42 31 1E
25 1032 592 489 403 331 193 173 146 115 99 74 73 54 47 38 49 27 28 37 29
26 1664 522 489 380 305 258 199 117 112 86 80 66 5? 40 51 48 26 3s 29 2S
27 977 576 50 451 299 202 178 158 168 83 78 61 52 44 54 33 34 43 2 :2
28 951 505 466 428 299 219 171 156 99 98 84 66 76 61 45 38 4? s 1 3
29 925 478 479 376 276 163 168 313 104 92 65 74 38 50 36 31 37 42 3 --l
30 866 499 4BB 404 305 185 194 127 112 102 70 73 63 71 45 36 38 27 31 2
31 919 515 491 374 284 231 169 123 106 87 66 89 69 49 46 52 45 33 47 1U
32 847 508 517 381 273 224 169 134 183 83 70 121 59 45 51 38 44 3 IJ C'
33 856 493 502 379 310 182 174 117 95 78 82 92 61 40 63 45 40 30 2A 22
34 850 558 478 423 28? 266 183 138 101 86 73 74 64 5? 46 39 31 35 31 3P
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TITLE: 54529-15-8 92-02735-L-6

FILE: 5452915B.K.1

* CHANNELS: 2048

SHELF: 0

DIODE: K
I- .~

TIME ZERO: 9 a !M 58 0

TIME OF COUNT: 2P92 16 28 0

( 224790. MINUTES DECRY TIME)

LIVE TIME: 30 HOURS S MINUTES 11 SECONDS =

ELAPSED TIME: 30 HIOURS 0 MINUTES 36 SECONDS -

(DEAD TIME = 0.000)

FLUX COPr. FACT.: 0.00000

GAIN: 1.00012 KEV/CHFPI-

IJEIPT: 0.50B60

PLT INT: 0
PLT LPS: 6
ANTI FLG
SLP lLT: 0
AREA REJ:
PTR: 0
ERr REJ: 6
ZER LEV: 0
OV PKr: 0
NOV: 6

t

1808.18 MINUTES

1888.56 MINUTES

9 2 I £ )

31-i-01 72- ,*) A-A ,2,4
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TITLE: 54529-16-A 92-02724-L-I

FILE: 5452916A.K;l

* CHANNELS: 2048

SHELF: 0
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TIME ZERO: 9 19 91 10 49

TIME OF COUNT: 2 11 92 16 52
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( 209163.
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0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 75 800 859 9o 953

0 6023! 327 242 243 156 119 122 100 64 52 47 37 38 34 25 31 20 24 12 121 34 335 241 235 175 151 103 97 69 65 43 40 33 24 35 23 27 15 14 142 0 339 271 242 184 136 89 94 64 43 47 36 48 38 33 27 24 23 2 23 0 351 233 232 198 124 103 79 61 59 44 37 28 21 29 14 25 V, 14 23-4 l 206 271 228 184 116 89 83 56 60 38 35 39 25 29 29 24 IT 23 125 0 277 256 243 178 117 98 72 58 50 34 31 28 21 39 21 i8 14 IF 116 0 298 251 220 187 133 92 83 49 40 42 33 32 26 37 19 22 19 16 147 0 308 262 245 120 148 118 74 48 52 63 41 48 17 24 22 18 22 3 H8 0 301 254 252 176 125 188 69 61 51 94 30 51 30 19 26 19 23 2i5 4 300 256 223 169 122 97 69 61 4B 142 34 47 30 29 20 17 iS I10 1240 334 236 216 162 132 91 65 63 43 I58 36 29 37 23 25 21 I9 4i 1311 107F6 294 2E6 237 166 119 103 69 74 50 106 32 24 33 24 19 28 1712 18365 309 252 242 182 129 91 76 57 57 66 43 2? 30 26 12 I9 3613 10253 322 263 225 I3 123 98 67 63 55 56 44 40 28 21 244 114 3293 309 254 179 184 109 95 78 58 49 45 29 33 25 21 22 1 6
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TITLE: 54529-22-A 92-02738-L-1

FILE: 5452922A.K.1

* CHANNELS: 2048

SHELF: 0

DIODE: K

TIME ZERO:

TIME OF COUNT:

LIVE TIME:

ELAPSED TINME:

FLUX CORP. FACT.:

GAIN: I.00c6

UEIGHT: 0.50C01W

PLT INT:
PLT LAB:
ANTI FLG
SLP MLT:
AREA REJ:
PTR:
ERR REJ:
ZER LEV:
OVR PKR:
NOV:

9 20 91 i - 0-A'

2 21 92 14 56 0.

( 222178. MINUTES

7 HOURS 26 MINUTES

7 HOURS 27 MINUTES

(DErD TIME - 0.080)

O.C00000

KEYI/CHAN

0
0
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0

DECAY TIME)
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0 242862 1279 1002
1 34 129 971
2 0 1251 990
3 0 1424 1016
4 E 1322 1130
5 a 1266 1039
6 6 1228 1066
7 0 1262 1831
a 6 1198 1065
9 9 12U3 1849

10 4558 1181 999
11 4-734 1210 1050
12 74193 1198 1075
13 42453 358 1050
14 23569 1227 1012
15 435 1170 1066
16 2964 12Ca 1039
17 26 1144 1164
I 2650 115 979
19 2543 1676 1635
20 246? !128 1867
21 2416 1659 926
22 224 196 154
23 7223 1143 1028
24 214C 1275 991
25 2BE1 1176 929
26 2F47 1181 1024
27 2623 1097 lo8
28 1896 1665 1043
29 IE24 1650 1626
30 1871 1031 1074
31 1775 1050 1533
32 1775 152 973
33 17EF 1643 955
34 162 1122 1633
35 1663 1039 924

1681 1094 993
37 1573 IlOl 1006
38 29VE 1D46 144
39 1571 1113 1157
40 1522 !153 1161
41 145' 3p! 0 1601
42 147-1 145 1061
13 1,,5 ill 1642
44 1'"1 Ib'6845 I fI I E F
415 1 r !4 F/
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735 485
667 511
671 527
691 461
622 502
663 501
66B 507
650 500
675 492
523 4C0
653 476
631 452
59B 452
585 470
61C 445
618 458
606 475
610 423
583 46
618 444
585 444
560 455
591 434
566 405
625 394
769 405
819 401
608 404
647 417
581 406
538 412
508 440
539 464
512 418
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526 426
917 430
'<-U 4<SI
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278 216 169 187 134 117 96
248 203 170 124 135 105 112
268 197 167 156 133 112 109
263 201 193 163 130 112 106
252 181 185 131 133 lOG 110
240 197 175 125 112 116 109
269 220 188 158 137 130 94
237 221 246 149 191 118 111
25! 182 368 186 256 116 16.9
226 178 540 150 129 107 97
214 281 604 136 123 126 94
262 210 396 146 122 143 96
229 260 256 149 134 109 101
239 193 176 143 114 119 91
224 202 146 144 119 108 93
216 186 154 129 123 98 107
268 221 159 151 126 132 94
230 177 155 163 146 107 114
235 198 182 169 136 124 93
242 171 151 151 113 114 102
232 189 167 113 146 99 1 O
244 216 136 148 99 113 104
220 179 155 157 127 106 108
235 182 143 129 120 108 99
187 229 169 140 141 169 106
203 190 17.4 142 117 95 105
235 177 145 126 126 128 138
216 178 134 108 119 131 124
228 188 152 119 115 121 99
252 195 149 131 128 106 161
218 169 170 155 115 103 78
223 186 140 174 110 99 107
216 194 151 225 163 108 83
240 195 146 194 121 115 105
220 213 142 144 108 102 88
218 186 163 126 115 103 101
215 196 151 123 113 89 106
246 197 161 134 126 110 77
224 169 158 109 112 131 110
240 173 113 147 124 96 85
175 161 141 122 115 121 9b
223 288 171 144 93 122 18
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TITLE: 54529-23-A 92-02739-L-1

FILE: 5452923A.K:I

* CHANNELS: 204S

SHELF: 0

DIODE: K

TIME ZERO:

TIME OF COUNT:

LIVE TIME:

ELAPSED TIME:

FLUX CORP. FACT.

GAIN: 1.6000

JEIGHT: 0.50000

PLT INT:
PLT LAB:
ANTI FLG
SLP MLT:
AREA REJ:
PTR:
ERR REJ:
ZER LEV:
oVR FPR:
NOV:

2 26 92 17 24 0

229526. MINUTES DECAY

23 HOURS 58 MINUTES 11 S

23 HOURS 58 MINUTES 24 S

(DEAD TIME = 0.000)

0.00000

K /HAN

P/ 3'C
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Zi14 -4r-
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0 So ISO 158 200 1250 380 350 400 450 500 550 600 650 700 750 800 850 900 959

0 86291 453 352 359 254 203 141 119 78 90 54 59 59 34 35 43 22 23 23 2 5
1 34 448 355 335 307 197 143 149 as 67 65 57 52 30 23 3G 32 27 25 1 ,
2 0 439 407 332 242 175 140 113 97 70 68 67 40 49 40 35 25 24 25 21
3 0 508 346 330 271 199 133 139 Be 93 G9 54 49 30 31 ;4 28 25 23 23
4 0 425 335 336 258 189 136 89 79 67 57 47 60 42 38 2B 31 34 27 2:.
5 C 426 381 297 240 174 143 98 93 78 72 48 47 44 36 30 29 22 31 3'
6 6 423 367 299 218 195 133 102 76 66 71 54 40 4G 30 28 29 34 23 1-4
7 0 451 391 36 1 254 173 123 115 95 68 91 51 Be 36 33 23 25 25 19 22
8 0 390 396 349 274 185 137 94 Be 70 119 51 91 35 43 31 34 25 1 2

9 0 420 382 258 248 170 149 115 lea 74 176 54 62 G2 2-4 27 29 3 27 24
10 1630 413 :561 326 23? 186 117 111 89 65 215 54 62 49 34 26 S3 2 9 b 0 23
11 14162 785 349 31B 255 187 131 80 Be 76 159 F6 46 55 45 30 29 B6 38 2 E;
12 25320 419 385 350 238 174 138 101 78 7?o 93 4B 43 34 46 -f 2;3 27 24 2;1
13 14ES1 425 770 313 238 190 135 92 84 73 69 38 39 40 32 43 17 G 24 21
14 M-03 -9 HIS 324 235 170 127 119 94 72 56 Go 45 35 36 33 2 24 32 24

1 5 444 347 31s 232 174 129 96 86 ?1 56 48 57 31 43 24 25 22 2 E 2 ;
16 1 C4. 425 382 -26 237 186 128 113 75 56 63 42 57 31 35 39 3 4 25 22 2':
17 95C 378 392 313 226 I71 124 Be Be G? 50 57 35 38 45 T7 29 41 ..5 33 .
Is 9 G7 --51 393 7-.5 233 143 130 114 78 67 74 61 .7 31 32 4Z 19 26 24 4'
19 851 S67 351 31C 217 173 126 98 77 69 49 60 49 43 35 30 22 33 21 2-1
20 9i Z39 6 369 3536 252 168 140 92 71 62 57 50 46 40 34 27 24 29 3 2
21 836 Ile 386 325 236 121 126 99 81 G2 G2 53 34 34 35 34 26 20 2 26
22 E4,r -92 394 K19 242 172 148 89 85 64 s9 59 40 38 20 26. 22 26 22 2
23 UC-2 427 1-15 31 246 179 128 97 67 62 76 5 8 3 2 3 3 2 0 i
24 766C 07 74 325 216 149 121 86 so 68 51 43 51 49 36 310 --.. Z I3 2

2 68 47 63 315 244 184 120 93 65 55 47 4G 42 35 34 30 35 EO 24 32
26 E51 379 347 2312 233 170 134 90 80 TI 57 47 32 40 421 25 3--1 26 2, 15
2? 689 770 359 276 200 162 140 lee 87 65 50 6e 43 38 33 25 31 27 21 1 S
28 728 338 364 273 209 131 128 103 76 60 48 43 42 -36 35 28 -31 24 20 3 1
29 6C3 3-65 372 263 226 176 106 122 86 78 54 43 46 47 30 33 32 32 12 Z 1I.
30 665 354 362 3 IF 205 139 133 86 B7 69 53 46 35 40 40 is 3 19 22 13
31 640 Z-62 341 263 207 151 137 92 85 72 52 56 39 30 33 70 28 31 c6 2

32 67 33 31 272 209 141 129 100 74 57 4-1 01 43 3b 35 29 32 28 31 1-1
33 621 77 327 3,67 20 6 14 78 75 69 57 G7 40 32 30 24 Z9 24 2:2 21
34 625 377 336 -KID 227 145 109 116 78 67 54 46 40 51 37 29 24 3 22 2

3574-B 2 62 216 162 121 85 74 71 39 56 49 43 39 M0 25 27 23 2 T
36 574 402 400 3 1 C 213 156 132 94 70 68 59 59 36 48 34 33 24 25 17 1

- 37 56e -71 -753 2 95 240 15O 132 83 67 55 57 43 44 39 33 23 29 3-. 27 2

39 572 Z 71 379 267 313 146 120 89 76; 69 49 43 62 31 31 7G 27 "1 14 IT
9 522 46 401 2V2 233 129 109 103 64 69 55 E0 46 39 35 34 2a 27 2 21

40 559 66 3-19 254 217 158 116 91 92 61 54 42 46 43 26 35 23,3 21 1 2.9
41 5--2 --99 353 776 205 153 86 96 67 59 56 56 40 41 32 3 20 20 1 3 15
42 te(3 '7 345 262 177 1153 122 95 75 so 114 48 44 34 32 23 27 SI 27 1 .-.
43 573 F59 347 2T5 193 150 124 92 65 72 47 53 38 33 27 35 25 17 19 19
44 IT0 C, -47 352 7E6 190 156 110 B5 74 62 61 56 E; 45 3 4 2 7 9 2

45 54 77 39 6 180 160 111 84 74 66 51 5Z 42 22 20 T3 4;23 2 21
46 472 --54 73-17 -24 194. 152 123 92 60 69 44 c;37 43 20 35 7F. 46 25 71 2i.
4 .4 8 --"4 3 519 --If 192 150 122 BE) ?G 70 54 -2 358 35 -7 26 14 2 9 2
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TITLE: 54529-24-A

FILE: 5452924A.K;I.

* CHANNELS: 2048

SHELF: 0

DIODE: K

TIME ZERO: 2

TIME OF COUNT: 2 25

( 2

LIVE TIME: 24 HO

ELAPSED TIME: 24 HO

(PER

FLUX CORR. FACT.: 0

GAIN: 1.00000 K

LEIGHT: 0.500000

PLT INT:
PLT LAB:
ANTI FLG
SLP MLT:
AREA REJ:
PTR:
ERR REJ:
ZER LEY:
OVR PKR:
NOV:

)

92-02739-L-3

5 92 16 40 

28042. MINUT

URS 39 MINUTE

UPS 39 MINUTE

D TIME - 8.080)

.000000

EV/CHAN

ES

S

S

DECAY TIME)

28 SECONDS -

36 SECONDS -

1479.47

1479.60

V f4 -

MINUTES

MINUTES

0

0

01

C
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II.D. Calibration of 1 7Cs Spike
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Raygun - RSX Version 10-Jan- 90

I /
) V

(26-MtR-1992 13:56:17)

Analysis performed by: E. A. LEPEL

Sample: 54124-71-3 208 LMDA OF 1892-136-500
Waight: 1.00000 g

Irradiation date:

Count date:

Decay:

Count timas: REAL TIM
LIVE TIM

Dead tim:

0-Feb-1992 at 5:00:00

24-Feb-1992 at 10:52:80

24.2d ( 2094720.8

3.11d ( 268838.00
3.09d ( 266819.08

0.75 percent

Detector: L pas * 6 Geometry Fac .

EffIciencies and shape parameters from file: [116,23effpt nb. L

Spectrum from file : 54124713.1:1

Background subtractions from file: ve:116.l]Backg. L

Peak Region Gross Net Energy Gammas Err System
channel start end counts area ++ (KeV) /sec x SD bkgd

1
2
3
4
5
6
7
6
9
18
11
12
13
14
15

126.3
149.8
169.1
165.2
287.9
371.6
477.3
677.0

1022.1
1166.4
1323.6
1693.9
1823.0
1938.3
2921.9

125.
144.
168.
182.
287.
365.
474.
675.

1015.
1164.
1317.
1690.
1820.
1933.
2916.

127.
152.
172.
189.
289.
377.
488.
678.

1830.
1170.
1329.
1696.
1627.
1942.
2929.

2031.
6449.
3396.
6213.
2119.
896?.
4328.
1357.
5172.
1070.

27355.
556.
625.
558.

1027.

232.* *
857.*
408. *

1447. *
253. *

1422.*
189l.*
204.*

2698.*
333.*

26256. *
218.*
276.*
150. *
807. *

63.26
75.01
84.65
92.71

144.03
185.87
238.71
338.54
511.03
583.16
661.75
646.87
911.36
969.33
1460.68

3.948E-61
8.898E-01
2.91GSE-01
1.968E-01
1. 744E-8 I
2.104E-0 I
2.478E-01
2.906E-81
3.464E-01
3.355E-81
6.965E+01
3.61 IE-B1
3.764E-01
3.895E-01
4.149E-01

100.0
88.9

188.0
188.8
1. *.@
188.0
1e.8
188.6
100.0
100.0

1.3
100.0
100.0
188.8
188 *8

S258.
357.
284.

1428.
245.

1445.
1824.
224.

2714.
338.
233.
227.
383.
166.
786.

Jot)v 4' iy ,t ± , (A. 6

C\

.
++ Net Peak Area above the Compton Continuum before correction for system

background. Values flogged with a, * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec

Gamma-ray and nucl ide lookup from file: ve:t116.3)mixedamer.dot

seconds)

seconds)
seconds)

C

I

I I I

1 7 CS

- 4 1 & -2 ,

la/C 'I/

_ , ('I_
I o -.q /

).-
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** Loast-squcros Results **

nuclido vner!y dps at uCi
:(v zero time /g

I CsL37 - - - - 1.054E+12 44E-03

661.75 2.48E-03

The following are upper limit values:

- - - 3.782E-01 1.022E-05

- - - 4.669E-01 1.262E-05

1.653E-85

1.491E-05

1.652E-04

1.586E-05

Sr 85 - - - - 6.116E-01

Y Be - - - - 5.517E-01

CdlB9 - - - - 6.112E+00

Sn113 - - - - 5.869E-81

- - - 2.651E-01 7.165E-06

1.269E-05

3.475E-05

ident if led:
CI *

8. 8888888
0.8000008
0.m0eees
0.8000000
0.0880000
0.8010880
8.8886888
0.8008088
8.800008
0.018888
8.8800808
0.0800000
0.8888688
8.8000000

Hg203 - - - - 4.691E-01

Am241 - - - - 1.286E+00

The following puoKs were not
energy gammas/sec

63.26 3.9475E-81
75.01 6.8982E-01
84.65 2.9164E-01
92.71 1.967BE-81
144.03 1.7435E-01
185.87 2.1041E-01
238.71 2.4785E-01
338.54 2.9060E-81
511.03 3.4637E-81
583.16 3.3558E-01
846.87 3.6107E-01
911.36 3.7642E-01
969.33 3.8952E-01

1460.68 4.1492E-01

pcterr
180.0
8.9

100.0
108.0
10.8
188.0
108.0
100.0
100.8
108.0
108.0
100.0
188.8
100.8

(interferences)

peak err dev
frac X) (sig)

pCi error
/ (x)

- - - - - - - - - 2.840E+03 1.61

1.00 1.0 0

- - - - - - - - 1.022E+01 180.00

- - - - - - - - 1.262E+01 108.08

- - 1.653E+01 180.08

1.491E+81 100.80

- - - - - - - - 1.652E+02 108.80

- - - - - - - - 1.586E+01 100.00

- - - - - - - - 7.165E+08 100.00

- - - - - - - - 1.260E+01 108.00

- - - - - - - - 3.475E+81 100.00

If Cl > 0 Confidence threshold was not
CI - 0 Energy UindoW test failure

exceeded

Cl - -1 Extreme Half Life test failure
CI - -2 Extreme As. Gomma comparison test failure
CI - -3 Unable to estimate area of Assoc. Gomma

Co 57

Co 60

e

Ce139

2
3
4
5
6
7

l8

12
13
14
15



TITLE: 54124-71-3 200 LMDA OF 1892-136-500

FILE: 54124713.L;1

* CHANNELS: 4096

SHELF: 6

DIODE: L

TIM ZERO: 2 1 92 5 0 0

TIM OF COUHT: 2 25 92 10 52 9 -

LIVE TIME: 7

ELAPSED TIM: 7

FLUX CORR. FACT.:

GAIN: 0.50080

LEIGHT: 1.00000

PLT INT:
PLT LAB:
ANTI FLG
SLP M1T:
AREA REJ:
PTR:
ERR REJ:
ZER LEV:
OVR PKR:
NOV:

( 34912.0

4 HOURS

4 HOURS

(DEAD TIE

0.80000

KEV/CAH

MINUTES

6. MINUTES

40 MINUTES

- 8.88?)

/

IR7c~

-3 {S

DECAY TIM)

59 SECONDS -

30 SECONDS -

4446.98

4480.50

MINUTES

MINUTES

e0
N

N
0
C

a



2
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
4
4
4
4:
4
4
4
4
48
49

54124-!-.L:!
18

0 175
1 148-
2 !57a
3 139
4 162
5 155
6 157
7 148
8 169
9 168
8 178n

11 165
12 156
13 31
14 157
15 173
16 192
17 292
is 255
19 398
20 439
21 537
2 618
3 556
4 471
5 417
6 268
7 233
8 198
9 147
a 158
1 139
2 137
3 154
4 138
5 139
6 133
7 120 1
8 130 1
9 157 1
8 116 1
1 119 1
2 138 1
3 125 1
4 145 1
5 135 1

149 1
7 125 1

130 2
14B 2

70124-71-3 200 LDA OF 1892-136-500
1050 1100 1158 1200 1250 1300 1350 1400 1450 1500 1556 1609 1658 2788 1759 1800 1850 1990 1953

130
111
126
128
143
124
139
123
236

104
135
134
128
138
128
115
133
124
141
116
134
126
13a
180
119
131
126
109
l8
109
112
106
123
129
i s
06

LIs
12
19
13

22
11
13
68
26
38
22
05
13

118
1!4
98

114
114
112
184
105
187
109
126
III
104
131
126
116
140
141
112
133
92

104
128
97

105
98

107
108
122
132
125
l68
105
103
134
132
128
112
128
123
158
108
103
119
95

108
16e
116
188

Be

£8
?2

105
120
187
l88
101
92

115
118
106
Ill
194
2l6
149
196
189
174
131
115
98
89
94

109
91
96
56

185
114
92
99

119
115
108

85
96

184
89

117
117
124
131
120
123
115
116
117
112
106

127
!28
113
118
109
117
109
132
103
119
186
97

114
189
100
112
187
129
128
117
136
117
117
131
104
119
121

91
105
93

101
91
85
88
94
95
85
93

186
95
79
72
86

114
79
93
97.
99
63

104

89
at
84
83
94
93
96

102
85
77
99
89
8?
85
61
89
83
98
93
77
92
94
82
84
8e

III
98
77
84
77
75
97
89
98
91
76
98
88
96
74
84
83
99
82
s

93
91

III
18
73

98
75

181
93
83
89
84
89
98
93
88
91
86

107
102
97

109
102
144
248
*598
1661
3957
6431
6637
4691
2035
687
178
74
66
65
72
76
7e
62
68
63
64
55
70
66
81
69
69
se
59
62
76
66

47
42
49
45
40
38
42
56
52
50
60
60
51
52
54
44
53
53
52
47
68
70
56
54
43
54
54
36
53
49
45
46
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42
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57
54
49
59
39
63
64
66
92

114
86
69
47
44
46

31
35
4S
27
39
4a
39
39
23
34
43
23
43
43
31
43
35
31

40
37
32
44
37
27
23
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38
29
36
3'
31
42
37
31
37
34
35
34
31
24
41
37
24 C
47 U
32 C
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l.E. Detector Calibrations
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II.E.1. Diode K - Effmarna.k

D02-200
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Raygun - Portable Version 17-Jul-90

Analysis performed by: E. A. L PEL

Sample: 54124-71-yMAERS TD 200 L IN ARINELLI BEAK
Weight: 1.00000 grams

Irradiation date:

Count date:

Decay:

Count times: REAL TIME
LIVE TIME

Dead time:

Detector: K pon #

0-Feb-1992 at 5:00:00

19-Feb-1992 at 9:38:00

19.2d ( 1658280.0

23.19h ( 83499.000
23.00h ( 82793.000

0.85 percent

0 Geometry Factor:

Efficiencies and shape parameters from file: effmarn.

Spectrum from file : 54124711.k;1

Background subtractions from file: [-.bkgjBackg. K

Peak Region
channel start

72.2
82.0
87.4

121.2
135.8
165.0
186.0
254.1
278.1
390.5
512.8
660.3
812.9
890.1
896.9

1156.0
1172.4
1324.2
1331.9
1460.1
1712.3
1836.1

67.
82.
85.

118.
133.
163.
186.
253.
275.
387.
505.
656.
809.
890.
892.

1156.
1167.
1320.
1328.
1460.
1712.
1826.

end

75.
82.
89.

123.
138.
167.
186.
256.
282.
395.
515.
665.
815.
892.
900.

1156.
1176.
1328.
1335.
1462.
1714.
1840.

Gross Net Energy Gammas Err System
counts area ++ (keV) /sec % SD bkgd

597142.
68808.

490075.
588946.
375837.
535530.

48051.
148911.
666380.
585646.
675223.
445200.

53827.
19724.

604294.
3499.

294584.
33109.

254980.
7451.
3370.

316277.

35907.*
3816.

175673.
235943.

34939.
274303.

619.*
18999.

445847.
438863.
545655.
340051.*

11714.
431.

548629.
215.*

263010.*
8232.

241752.*
175.*
217.

308801.

73.09
82.90
88.29

122.10
136.68
165.89
186.87
254.94
278.94
391.32
513.61
661.06
813.68
890.82
897.64

1156.66
1173.01
1324.86
1332.50
1460.69
1712.85
1836.64

4.333E-01
4.609E-02
2.122E+00
2.850E+00
4.220E-01
3.313E+00
1.204E-02
2.295E-01
5.385E+00
5.301E+00
6.5912+00
4.107E+00
1.415E-01
6.634E-03
6.627E+00
5.213E-03
3. 176E+00
9.943E-02
2.920E+00
4.903E-03
3.4423-03
3.730E+00

3.2
9.6
0.5
0.4
2.4
0.3

100.0
2.8
0.2
0.2
0.2
0.2
2.8

100.0
0.1

100.0
0.2
2.8
0.5

100.0
100.0

0.2

34.
0.
0.
0.
0.
0.

159.
0.
0.
0,
0.

33.
0.
0.
0.

12.
30.
0.

31.
290.
0.
0.

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flagged vith a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

0

seconds)

seconds)
seconds)

1.000

K

(25-MAR-1992 11:15.54)



Gamma-ray and nuclide lookup from
which is assumed to be a properly

Delta T - 19.19306 Days
The following Energy - Efficiency

5.300E-01
9.147E-01

-1.9193+01
-1.9192+01
-1

88.29
122.10
165.89
278.94
391.32
513.61
661.06
897.64

1173.01
1332.50
1836.64

2.600E-03
9.9981-01
2.3053+00
2.305E+00

1.0
1. 58E-02
2.371-02
2.381-02
1.67E-02
1.211-02
9.62E-03
7.62E-03
5.54E-03
4.361-03
4.003-03
2.94E-03

-6.020E+00
0.0003+00

-1.8401-02
0. 0001+00

file: [-.library]5412470 1998.std
constructed Calibration Certificate.

pairs have been calculated.

1.730E-03 3.213E-01
0.000E+00 0.000E+00 0.000E+00

Options - in - Effect

Master file
CALIBRITE
PRINT
USER NAME
OPTIN LIST
CALCRFFICIENCY

MASTSTD.K

lpk.lst
E. A. LEPEL

f-.library]5412470_1998.std

D02-207
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-6.020E+00 1.730E-03 3.213E-01
0.000E+00 0.000E+00 0.000E+00

-1.8402-02
0.000E+00

D02-209

5.300E-01
0.0003-01

-1.919E+01
-1.9191+01
11

88.29
122.10
165.89
278.94
391.32
513.61
661.06
897.64

1173.01
1332.50
1836.64

2.600E-03
0.0002+00
2.305E+00
2.305E+00

1.0
1. 58E-02
2.37E-02
2.38E-02
1.67E-02
1.211-02
9.621-03
7.62E-03
5.54E-03
4.363-03
4.001-03
2.942-03



TITLE: 54124-7!-! AMERSHAM STD 200 L IN MARIHELLI BEAK

FILE: 5412471!.K;I

4 ::-qNNELS: 2f4e

SHZLF: 0

DIODE: K

T:~ 2ZERO: 2 1 92 5 6 0

Tfll OF COUNT: 2 20 92 9 3B 0

LIVE TIMt7:

ELAPSED TIMt:

FLUX CORR. FACT.

GAIN: 1.00000

LEIGHT: 1. 008

PLT INT:
PLT LAS:
ANTI FLG
SLP t.T:
AREA REJ:
PTR:
ERR REJ:
ZER LEV:
OVR PKR:
NOV:

e
1~~

N

C

( 276T8.0 MINUTES DECAY TIME)

22 HOURS SY MINUTES 53 SECONDS -

23 HOURS 11 MINUTES 39 SECONDS -

(DEAD TItE - 0.008)

0.00000

KEV/CHAN

a
0
0
0
98

8
B
8
96

)

1379.88

1391.65

MINUTES

MINUTES
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2.5009-03 -1.030E+01
0.000E-01 0.000E+00
2.305E+00 -1.840E-02
2.305E+00 0.000E+00

5.0009-01
0.0003-01

-1.919E+01
-1.919E+01

13
60.00000
70.00000
80.00000
90.00000
100.0000
110.0000
120.0000
130.0000
140.0000
150.0000
160.0000
169.9797
1835.810

6.0503-03 1.992E-01
0.000E+00 0.000E+00 0.

1.0

effpt6inb.1
Efficiency curve for point source at 6 in on diode L using holder b

Created 3/25/92 EAL

3,/. 1J

D02-?1V

1.2433887E-03
1.8335211E-03
2.4005470E-03
2.8914490E-03
3.2778808E-03
3.5513183E-03
3.71656711-03
3.7860456E-03
3.77556331-03
3.70155098-03
3.5794331E-03
3.4231474E-03
4.6011360E-04



Raygun - Portable Version 17-Jul-90

Analysis performed by: E. A. LEPEL

Sample: 54124-71-2 200 LDAL OF 54124-71-2 ANERSEAK STD
Weight: 1.00000 grams

Irradiation date:

Count date:

Decay:

Count times: REA
LIV

Dead time:

Detector L pox *

0-Feb-1992 at 5:00:00

23-Feb-1992 at 11:52:00

23.3d ( 2011920.0

L TIME 21.26h (
E TINE 20.89h

76542.000
75200'.000

seconds)

seconds)
seconds)

1.75 percent

6 Geometry Factor: 1.000

Efficiencies and shape parameters from file: [-.effic]effltc220. L

Spectrum from file t 54124712.1;1

Background subtractions from file: [-.bkgjBackg. L

Peak Regi
channel start

118.9
141.3
145.6
149.9
164.6
169.3
175.9
244.0
272.9
331.8
510.3
558.6
783.6

1028.2
1323.7
1628.8
1796.5
2346.9
2650.1
2665.5
2923.6
3672.4

115.
141.
143.
148.
163.
168.
173.
239.
270.
328.
508.
553.
775.

1017.
1318.
1625.
1785.
2338.
2642.
2657.
2920.
3658.

on
end

123.
143.
148.
151.
165.
171.
180.
247.
277.
335.
514.
563.
789.

1034.
1329.
1633.
1804.
2353.
2657.
2673.
2926.
3680.

Gross Net Energy Gammas Err System
counts area ++ (keV) /sec % SD bkgd

48503.
9937.

21948.
13578.
10008.
13495.
52404.
61178.
30402.
59918.
16469.
67331.
69592.
83090.
51578.

3970.
79782.
38879.

3566..
34753.

1146.
41689.

21828.
494.

3303.
2004.

474.
931.

29504.
32525.

4129.
36031.

2709.
48266.
55623.
71719.
44541. A

1241.
73404.
36155.

987.
33629.

213.*
41026.

59.55
70.76
72.92
75.04
82.39
84.74
88.06

122.10
136.53
165.97
255.18
279.34
391.84
514.10
661.82
814.29
898.15

1173.28
1324.81
1332.50
1461.51
1835.81

2.903E-01
1.003E-02
4.3932-02
2.664E-02
1.027E-02
1.238E-02
3.923E-01
4.325E-01
5.491E-02
4.791E-01
3.603E-02
6.418E-01
7.397E-01
9.537E-01
5.910E-01
1.651E-02
9.761E-01
4.808E-01
1.312E-02
4.4729-01
4.805E-03
5.4568-01

1.3
100.0

9.6
12.3

100.0
17.3

0.9
1.0
5.8
0.8
6.4
0.6
0.5
0.4
0.6
6.6
0.4
0.6

11.4
1.9

100.0
0.5

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

96.
0.
0.
0.
0.
0.

234.
0.

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flagged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

00-21 9

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

'-N

(25-KAR-1992 14:34:20)



Gamma-ray and nuclide lookup from file: [-.library]5412470 1998.std
which is assumed to be a properly constructed Calibration Certificate.

Delta T - 23.28611 Days
The following Energy - Efficiency

5.000E-01
1.2681-01

-1.919E+01
-1.919E+01
-1

59.55
88.06

122.10
165.97
279.34
391.84
514.10
661.82
898.15

1173.28
1332.50
1835.81

2.500E-03
4.999E-01
2.3052+00
2.305E+00

1.0
1.193-03
2.931-03
3.631-03
3.511-03
2. 11E-03
1.73E-03
1.453-03
1.101-03
8.398-04
6.608-04
6.141-04
4.42E-04

-1.0308+01
0.000E+00

-1.840E-02
0.000E+00

pairs have been calculated.

6.050E-03 1.992E-01
0.000E+00 0.000E+00 0.000E+O0

Options - in - Effect

Master file
CALIBRATE
PRINT
USER NAME
OPTION LIST
CALCEFPICIENCY

KASTSTD.L

lpl.lst
E. A. LEPEL

[-.libraryJ5412470 1998.std

D02-!240
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TITLE: 54124-71-2 200 LDAL OF 54124-71-2 AMERSHAM ST

FILE: 5d124712.L;1

* CHANNELS: 4-96

TT.

A

sootme
SHELF: 6

DIODE: L

TIrE ZERO: 2 1 92 5

TIME OF COUNT: 2 24 92 11

( 33532.0

LIVE TIM: 20 HOURS

ELAPSED TIM: 21 HOURS

(DEAD TIM

FLUX CORR. FACT.: 0.08800e

GAIN: 0.500000 KEV/CHAN

LEIGHT: 1.00000

PLT INT: a
PLT LAB: 6
ANTI FLG 0
SLP MLT: 0
AREA REJ:
PTR: 0
ERR REJ: 8
ZER LEV: 0
OVR PKR: 0
NOV: I

0
'-V

N

N
N

0

52

0

a

MINUTES

53' MINUTES

15 MINUTES

- 0.018)

DECAY TIM)

20 SECONDS -

42 SECONDS -

1253.33

1275.78

311/?2t fA/reJ

MINUTES

MINUTES



II.E. Detector Controls

D02--223



Detector Reliability System
. Detector K

:2

459:36:
Date of Count

241-AM FLHMOI
29-JUN-90 1436. 1.562
23-JUL-90 1384. 1.541
8-AUG-93 1415. 1.559

20-AUG-90 1428. 1.269
4-SEP-98 1418. 1.589

14-SEP-9S 1397. 1.341
1-OCT-90 1416. 1.239
5-OCT-90 948.5 8.085
B-OCT-98 1433. 1.117
9-OCT-FO 1406. 1.105

17-OCT-98 1385. 1.137
2-NOV-98 1399. 1.137

13-NOV-90 1432. 1.521
6-DEC-98 1405. 1.559

13-DEC-90 1414. 1.227
2-JAN-91 1413. 1.158
2-JAN-91 1425. 1.187

18-JAN-91 1390. 1.204
30-JAN-91 1395. 1.194
15-FEB-91 1405. 1.087
5-MR-91 1425. 1.101
5-MR-91 1389. 1.127
25-mR-91 1391. 1.172
12-APR-91 1395. 1.196
6-mY-91 1406. 1.303

15-mY-91 1408. 1.250
28-JUN-91 1427. 1.532
20-JUN-91 1430. 1.524

8-JUL-91 1414. 1.182
15-AUG-91 1435. 1.526
1-OCT-91 1400. 1.503
5-HOY-91 1397. 1.458

20-N0V-91 1401. 1.887
5-DEC-91 1420. 1.457

28-DEC-91 1396. 1.522
2-JAN-92 1393. 1.464

17-JAN-92 1380. 2.184
5-FEB-92 1423. 1.562
14-FEB-92 1421. 1.52a
4-mR-92 1399. 1.546

.-LBmR-92 1402. 1.621
23-mR-n 1428. 1.87
23-mR-92 1388. 1.721
24-MR-92 138?. 1.854
24-MR-92 £414. 1.633
24-MR-92 1376. 1.617

137-CS 65-C5 60-C FOperator L.u.:
2074. 397024. 3978. 3568. 2.0222100. 3960 356. 2.016
2076. 3977. 3457. 2.0622
2136. 4029. 3552. 2.03
2894. 4036. 3558. 2.44
2114. 4813. 3519. 2.818
2865. 3981. 3615. 2.883
1155. 2019. 1937. 2.S58
2095. 4023. 3589. 1.924
2136. 3996. 3518. 1.999
2098. 3978. 3518. 1.945
2133. 3991. 3537. 1.958
2102. 3996. 346?. 2.835
2104. 4010. 3479. 1.5 .
2162. 3982. 3533. 1.927
2049. 3975. 3496. 1.955
2067. 3987. 3513. 1.978
2106. 3987. 3525. 1.943
2119. 3945. 3548. 1.956
2089. 3986. 3488. 2.881
2106. 3998. 3509. 2.050
2868. 3931. 3501. 1.934
2099. 3942. 3441. 2.134
2097. 3920. 347?. 2.023
2092. 3943. 3538. 1.96?
2068. 3952. 3484. 1.972
2059. 3588. 2695. 3.816
2091. 4018. 3544. 2.831
2078. 3958. 3508. 2.843
2488. 4030. 3516. 1.991
2075. 4034. 3489. 2.141
2100. 3976. 3543. 2.156
2081. 3968. 3524. 2.175
2104. 3994. 3494. 2.171
2105. 3982. 3582. 2.215
2877. 3935. 3411. 2.226
2082. 3988. 3556. 2.4672086. 4818. 3489. 2.270
2092. 3985. 3573. 2.281
2071. 3945. 3488. 2.309

3893. 3. 2.5339 128. 4435. 39e3. 259
2267. 4431 3990. 2.41

297. 434. 393 .3

o
C

N
N

OD
C)
a,

Ti Zeo6DCO 24-MR-92 13:31:44

-Corrected C/M

1415. 1.402 .09 1-. 3548-. 2. 1



DIODE K
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24-MAR-92 13:31:45 (99% C.L.)
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QUALITY CONTROL DATA REVIEW

Project/Work Package: 19432/M82776

Project/WP Title:

Requested Analysis:

ACL Sample Numbers:

1100-EM-1 Groundwater Characterization

GEA

92-02740 - 92-02752

I have reviewed the data specified above for completeness and compliance with
project requirements.

J. Lelad Daniel
Data Quality Officer
Analytical Chemistry Laboratory

Date

DO3-001



Gamma Energy Analysis Data Package for 1100 EN-I Samples

Batch 2

I. Gamma Energy Analysis Results
A. Discussion
B. Data Tables

II. Primary Analytical Data
A. Sample Preparation
B. Sample Analysis

1. Groundwaters - Diode K
2. Groundwaters - Diode HH

C. M & TE Records
0. Calibration of 137Cs Spike
E. Detector Calibrations

1. Diode K - Effmarna.k
2. Diode HH - Effmarn.hh
2. Diode L - Effptinb.l

E. Detector Controls

Data Package Prepared by: ____
-

Data Package Reviewed by 33 /g

DO3-004

31 1h



I. Gamma Energy Analysis Results

D03-00



GAMMA ENERGY ANALYSIS RESULTS for 1100EM-1. Batch 2

Thirteen water samples were prepared for Gamma Energy Analysis (GEA). The
samples were prepared by transferring 500.0 g of water sample into a 500 ml
Marinelli beaker. The sample container was then sealed, taped, labelled, and
then sealed in a plastic bag for counting. In addition to these samples, the
following samples were prepared for quality assurance purposes : 1)A sample
duplicate, 2)a matrix spike, 3)a reagent blink, and 4)a reagent blank spike.
The spike consisted of a known aliquot of Cs. A total of 17 samples were
analyzed as part of Batch 2.

The samples were prepared for counting following PNL-ALO-105. This procedure
covers the preparation of solid and liquid samples. Sample aliquots weighing
500.0 g of the water sample were sealed in new 500 mil Marinelli beakers.

The samples were analyzed by gamma-ray spectroscopy to determine the
quantities of gamma-ray emitting isotopes present. ince the amples were
very low in observed activity, less than values for OCo and 1 Cs are reported
when there were not positive results. The samples were counted on "Diode K"
and "Diode HH" which are lithium-drifted germanium detectors [Ge(Li)] and the
work was performed following PNL-ALO-464 and PNL-ALO-470.

A Deficiency Report (DR 92-017) was filed on Diode K on 3/25/92. A problem
was noted with the counting system and the check source was counted to
determine if the system was "in control." It was determined that the detector
was not in control and that data from that date back to the nearest good
control count was suspect. The results from three samples were affected. The
data obtained with Diode K was removed from the data table and the samples
counted on Diode HH. No additional samples were counted on Diode K.

The attached Table lists the measured values of 60Co and 137CS in the water
samples as deterUined usjpg Diode K and Diode HH. There were no positive
observations of Co or Cs above the system background. The smaller less
than values listed for samples counted on Diode K are primarily the result of
a larger and more efficient Ge(Li) detector compared to that in Diode HH. It
was assumed that the density of the groundwaters was 1.0 g/ml.

The detection limits quoted are calculated as if the isotope was present at a
level that is 2.5 times the square root of twice the average backgrpund. The

e sigma detection limit determined using sample 92-02742-L-5 for -Co and
Cs is < 1.0 and < 0.80 pCi/L, respectively for Diode K,and < 2.7 and < 2.6

pCi/L, respectively for Diode HH.

The 1 Cs result obtained 3 or the matrix spike (92-02742-L-3) was 567 ± 11
pCi/L for Diode K. The 1 Cs result obtained for the matrix spike (92-02742-
L-3) and the reagent blank spike (92-02742-L-6) was 564 t 12 pCi/L and 570
12 pCi/l, respectively for Diode HH. The average of the two values for
Diode HH is 567 ± 4 (± 0.7%) pCi/L. Thus, the precision is well within the
requested precision of ± 25%. In terms of accuracy, the known value of the
spike is 558 pCi/L and within the counting errors of each analyses. Thus the
accuracy is also within the requested accuracy of ± 25% for Diode HH and
Diode K.

D03-00 4
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Observed Radionuclide Activities in 1100 EM-1 Groundwaters - Batch 2

Collection Weight 60Co 60Co 137C, 137C,

FNL ALO # LAB Sauple ID Diode K Diode HH Diode K Diode HH

Date (kg) pCi/Lab.c pCi/LS.b,c pCi/Labc pCi/Lab c

92-02740-L-1 54529-27-A B01510 9-23-91 0.5000 < 4.7 < 11 < 3.8 < 11
11:37

92-02741-L-1 54529-28-A 3015V1 9-23-91 0.5000 < 3.4 < 10 < 3.8 < 10
11:38

92-02742-L-1 54529-29-A B0152 9-20-91 0.5000 < 4.8 < 13 < 3.6 < 13
10:16

92-02742-L-2 54529-29-B B01512 9-20-91 0.5000 < 4.4 < 9.7 < 3.8 < 9.8
10:16

92-02742-L-3 54529-30-A B015W2 2-01-92 0.5000 < 5.7 < 10 567 ± 11 564 t 12
12:00

92-02742-L-5 54529-31-A 9-20-91 0.5000 < 2.4 <6.8 < 2.0 < 6.6
10:16

92-02742-L-6 54529-32-A 2-01-92 0.5000 < 11 570 ± 12
12:00

92-02743-L-1 54529-36-A B015W3 9-24-91 0.5000 < 2.6 < 11 < 2.1 < 11
07:10

92-02744-L-1 54529-37-A B01BV6 11-13-91 0.5000 < 3.8 < 6.8 < 3.4 < 6.8
09:28

a The detection limits quoted are calculated as if the isotope was present at a level that is 2.5 times the
square root of twice the average background.

b The known spike value for the '37Cs is 558 pCi/L.
C The density of the groundwater sample was assumed to, be 1.0 g/ml.

0
C



U. 1

* The detection limits quoted are calculated as if the isotope was present at a level that is 2.5 times the
square root of twice the average background.

b The known spike value for the 137Cs is 558 pCi/L.

The density of the groundwater sample was assumed to be 1.0 g/ml.

0
C

Ca.

Collection Weight 60CO 60C, 137C, 137C,
PNL ALO # IRB # Sample ID Diode K Diode HE Diode K Diode HH

Date (kg) pCi/La-b1c pCi/La,b c pCi/Lab,c pCi/Lab,c

92-02744-L-1 54529-37-A B01BV6 11-13-91 0.5000 < 13 < 13
09:28

92-02745-L-1 54529-38-A B01BV9 11-13-91 0.5000 < 4.8 < 10 < 3.8 < 9.9
10:23

92-02746-L-1 54529-39-A 301B2 11-12-91 0.5000 < 3.7 <11 < 3.1 < 11
08:44

92-02747-L-1 54529-40-A B013B5 11-12-91 0.5000 < 5.1 < 11 < 3.6 < 12
09:44

92-02748-L-1 54529-41-A B013B8 11-12-91 0.5000 < 2.6 < 11 < 2.2 < 11
10:20

92-02749-L-1 54529-42-A BOIBX1 11-12-91 0.5000 < 4.4 < 10 < 3.2 < 11
10:58

92-02750-L-1 54529-43-A B01C38 11-13-91 0.5000 < 9.9 <9.7
09:32

92-02751-L-1 54529-44-A 801C11 11-12-91 0.5000 < 6.3 < 6.4
12:33

92-02752-L-1 54529-45-A 301C28 11-15-91 0.5000 < 8.2 < 8.6
11:53
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ANALYTICAL BATCH FORM

Date: >/as/92 Analysis:

Analyst:_

Batch#:

LGA Lvl),e/ Instrument # t o cK/hoAel

2-

D03-0M)

GCA

LRS # Sample ID# sample sample matrix reagent reagent
dupe spike blank blank

spike

54529-27-A 92-02740-L-1 X

54629-29-A 92-02741-1 x

545929-A 92-02742-L-1 x

54529-29- 92-02742-L-2 x

54829-30-A 92-02742-L-3 x
54529-31-A 92-02742-,5 x

54529-32-A 92-02742-L-6 x
54529-36-A 92-02743-L-1 x

54529-37-A 92-02744-L-1 x

54529-38-A 92-02745-L-1 x

54829-39-A 92-02746-L-1 x

54529-40-A 92-02747-L-1 x

54529-41-A 92-027486-L1 x

54529-42-A 92-02749-L-1 x

54529-43-A 92-02750--1 x

54529-44-A 92-02751-L-1 x

54529-48-A 92-02752-L-1 x
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ll.B. Sample Analysis
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DIODEK- RAYGUN ANALYSIS
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DIODE
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Geometry: _

UIC [ [M, It I

-NAME: E ,t

TIME ZERO- / /

Parameters:

Spectra:Ichannels, 2iO Gain: /OKeV/Ch

Sample Name Ver Weight Date Time Shelf jPU Live IElasped Initials Comments
I (g) # on/Dead ITime Time

off Time I
V. q j7 7 45& 1% 7
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/ -I

D03-034

rq)4 -A~
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r~73334- lU IL0A 2 0 - 2 lt

___9993 __ 9zsJ
/04).0k I . < -
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32A 2 /S '%< 10y 9i 3)? 9.3w

-224 I S 3kk /ogf h2%|LJZZ __1_

I3 ', V, Zex ILAf /

0172- 4 ---- 1

A-/< F
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I -~

Raygun - RSX VersIon 10-Jon-90

Analysis performed by: E. A. LEPEL

Sampl e: 54529-27-A 92-02740-L-1
Jeight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REAL TIM1
LIVE TIME

Dead time:

Detector: K

I

(26-IMR-1992 15:37:30)

23-Sep-1991 at 11:37:80

25-Feb-1992 at 17:27:00

156.2d ( 13499400.

20.31h ( 73098.000
20.30h ( 73087.000

0.02 percent

pos C 0 Geometry Factor:

'-Y t/
seconds)

seconds)
second,)

1.000

Efficiencies and shape parameters from file: ve:116,2Jeffmarna. K

Spectrum from file : 545292?A.K:2

Background subtractions from file: ve:[116.,llackg. K

PeaK Region
channel start end

74.8
92.0

112.8
238.0
350.9
509.5
547.0
582.0
594.8
607.6
664.1
727.0
750.0
840.0
845.6
905.9
112F.9
1172.8
K365. C.
1380.2
1466.3
13T5.[

73.
91.

109.
236.
350.
506.
547.
582.
593.
607.
664.
726.
750.
838.
C45.
908.

1118.
1171.
1366.
1380.
1454.
15 5.

75.
94.

117.
240.
354.
514.
547.
582.
597.
610.
665.
731.
750.
643.
S47.
913.

1121.
1174.

IS3F2.
146'4.

Gross Net Energy
counts area ++ (keV)

1124.
1389.
2927.
959.
583.
912.

62.
76.

274.
275.
84.

205.
47.
88.

112.
181.
92.
CG.
IS.
43.

77.

121.*
129.*
183.
91.*

106.*
445.*
Ia.
32.*
70.*

113.*
23.
30.*
20.
28.
46.*
51.*
24. *
28.
I.

17.
353.
6.

15.
]I.-

75.48
92.67

113.45
238.60
351.51
510.04
547.57
582.57
595.35
6e8.35
664.62
727.50
750.53
840.49
846.13
910.42

1121.33
1173.23
1366.42
1380.62
1460.75
14'5.40
1592.
1'-5-. -

Gammas Err System
/sec 9 SD bkgd

6.350E-02
4.495E-02
1.1 IBE-01
3.678E-02
4.372E-02
5. ISlE-02
5. lA7E-02
5.603E-02
6.965E-02
5.715E-02
5.555E-02
6.1 17E-02
6. 197E-02
6.208E-02
6.504E-02
7.122E-02
8.309E-02
8. 17BE-02
B.309E-02
8.03BE-02
4.570E-01
7. 372E-02
5. 102E-02

. 208E-02

10.0
108.8
43.5
100.0
100.0
100.0
10.0
100.0
65.4

100.0
100.0
100.0
180.0
50.4

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

eC

C

C;
1
2
3
4
5
6
7

9
1a
11
12
13
14
15
16
17
1e
is
20
21
22
2,
2

159.
143.

0.
213.
188.
484.

0.
44.
26.
86.

0.
12.
0.
0.

58.
41.
23.
23.
0.
0.

227.
0.

Ia.
0.



25 1764.1 1763. 1767. 71. 45.* 1764.45 8.747E-02 100.0 33.
26 1818.9 1808. 1811. 29. 10, 1811.25 8.653E-02 100.0 0.

++ Not Peak Area above the Compton Continuum before correction for system
background. Values floged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

Gamma-ray and nuclide lookup from file: eI:[116,3]NTOBACO.dat
Sc 46 ti1121.33 kev is ambiguously assigned; component has been remved.
TalB2 at1121.33 kev is ambiguously assigned; component has been removed.

** Least-squares Results wit

nuclide enorgy dps at
Kev zero timp

I K 40 - - - - 4.356E+00

1460.75 4.356E+00

2 Co 60 - - - - 6.656E-02

1173.23 8.656E-02

3 T1206 - - - - 7.062E-02

502.57 7.062E-02

4 Pb212 - - - - 9.946E-02

238.60 9.946E-02

5 Pb214 - - - - l.IS7E-01

351.51 1.167E-01

6 r-i214 - - - - 1.484E-01

608.35 1.272E-01
1121.33 5.630E-01

7 flc220 - - - - 2.625E-01

910.42 2.825E-Cl

The followinq are upper limit

60 7-----.600E+cq

Se 4 - - - -. U.C7 -- V I

uCi
/L

2.355E-04

2.355E-04

4.679E-06

4.679E-06

3.8 17E-06

3.017E-06

5.376E-06

5.376E-06

6.414E-06

6.414E-06

8.023E-06

6.87BE-06
3.043E-05

1.527E-05

1.527E-05

val U05:

1 .94S6-04

PPOk err dov
frac (X) (sig)

1.0 100.00 0.00

1.00 100.00 0.00

1.00 100.00 6.08

1.00 100.00 0.00

1.00 100.00 0.00

1.17 100.00 -0.62
8.26 100.00 2.76

1.00 100.00 0.00

(interferences)

pCi error
/

2.355E+02

(9)

100.01

4.679E+00 100.00

3.817E+00 100.00

5.376E+00 100.00

6.414E+00 100.01

8.023E+00 83.63

1.527E+01 100.00

1.946E+02 100.00

1.437E-05 - - - - -- - - - 1.47-E+1 103.00

C



2.069E+01 1.119E-03 -

Mn 54

Fe 59

Co 58

Zn 65

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Unable to

Unable to

Ru 103

RuiL06

AgI lCm

Sni 13

Sn125

Sn I17m

Sb124

5b125

Unable to

Unable to

Te129rm

Unable to

1131

- - - - 9.404E-82

- - - - 1.959E+00

- - - - 3.123E-01

- - - - 2.471E-01

compute upper limit

- - - - 6.854E-01

compute upper limit

- - - - 6.656E-02

- - - - 1.500E+00

compute upper limit

compute upper limit

compute upper limit

- - - - 1.885E+00
- - - - 1.858E+00

- - - - 3.630E-01

- - - - 2.518E-01

- - - - 1.412E+05

- - - - 1.700E+02

- - - - 8.920E-01

- - - - 5.773E-01

compute upper limit

compute upper limit

-- - - C.22?E+01

compute upper limit

- - - - 2.697E+05

1.119E+03 100.00

5.083E+08

1.059E+02

I .688E+6 I

1. 336E+8 I

100.00

100.00

100.00

100.00

Tdecay > 20*TI/2.

5.083E-06

1. 059E-04

.688E-05

1. 336E-05

for Zr 89 ,

3.705E-05

for Zr 97 ,

3.598E-06

C.107E-05

for Nb 97 ,

for Nb 95m.

for Me 9 ..

1.019E-04

1.004E-04

1.962E-05

1.361E-05

7.633E+00

9.18SE-03

4.822E-05

3.120E-05

for Sb127

for To131 ,

3.39ME-03

for Tel3im,

I .453E+<:

Tdecoy

Tdecay

Tdecay

- - - - 3.705E+01 100.00

> 20*TI/2.

- - - - 3.598E+00 100.00

- - - 8.107E+01 100.00

20*TI/2.

20*TI/2.

20*T1/2.

- - - 1.019E+02 100.00

- - - 1.004E+02 100.00

- - - 1.962E+01 100.00

- - - 1.361E+01 100.00

- - - 7.633E+06 100.00

- - - 9.188E+03 100.00

- - - 4.822E+01 100.00

- - - 3.120E+01 100.00

20*TI/2.

20*T1/2.

- - - 3.398E+03 100.00

20*1/2.

- - - 1.458E+507 11-3.00

- o"- utc upper limit frr I -- 11

Cr 51

I

0
C

WI

IS.

-C

TdCOLec

Tdecay

Tdecay

Tdecay

T, t,- ' 'C.TI/2.



I) A )

Unable to compute upper limit for 1133, Tdecay > 28*TI/2.

Cs 134

Cs13G

Cs 137

Ba140

Unable to

Ce 141

Unable to

Cel44

Eu154

Eu 155

Hf 175

Hf 181

To182

Pb21(O

Ro226

U235

U238

Unable to

- - - - 4.346E-01 2.349E-05

- - - - 5.459E+02 2.951E-02

- - - - 6.998E-02 3.78SE-06

- - - - 2.150E+03 1.162E-01

compute upper limit for La140

- - - - 1.936E+00 1.046E-04

compute upper limit for Co143

- - - - 4.51?E-01 2.441E-05

- - - - 5.709E-01 3.129E-05

- - - - 1.732E-01 9.363E-06

- - - - 2.397E-01 1.296E-05

- - - - 1.032E+00 5.57SE-05

- - - - 9.920E-01 5.362E-05

- - - - 3.859E+02 2.086E-02

- - - - 9.246E-01 4.99SE-05

- - - - 1.173E-01 1.012E-05

- - - - 1.579E+01 8.537E-04

compute upper limit for Np239

- - - - 3.065E-01 1.657E-05 1.65?E+f1l 100.00

following proKs wure not identified:
energy gamms/rec pcterr CI *

75.48 6.3496E-02 100.0 0.0000000
92.67 4.4950E-02 100.0 0.000000

113.45 1.1184E-0l 43.5 (.0000000
510.04 5.1510E-G2 100.0 2.4057245E-02
547.5- 5. IOCE-r2 105.6 0.C00[C00
535.35 .SG51E-f2 C5.4 0.50GLOGG
654.C2 5.5555E-C2 1 .3.0 0.C0(35300
727.53 5. IVI -C 10.0 7.z01320
73?. 53 c. 9-cE-r< 1" .51 2.<4'5712E-14

*1~

- - - - - - - - 2.349E+91

- - - - - - - - 2.951E+04

- - - - - - - - 3.783E+00

- - - - - - - - 1.162E+05

, Tdecay > 20*T1/2.

- - - - - - - - 1.046E+02

, Tdecay > 20*TI/2.

- - - - - - - - 2.441E+01

- - - - - - - - 3.129E+01

- - - - - - - - 9.363E+00

- - - - - - - - 1.296E+01

- - - - - - - - 5.578E+01

- - - - - - - - 5.362E+01

- - - - - - - - 2.086E+04

- - - - - - - - 4.998E+01

- - - - - - - - 1.012E+01

- - - - - - - - 8.537E+02

Tdecoy > 20*TI/2.

C
17,

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

m241

The

2
3

7

12
1



Unable to compute upper limit for 1133,.

Cs134

Cs 136

Cs137

Bo 140

Unable to

Ce 141

Unable to

Ce 144

Eu 154

Eu155

Hf 175

Hf 181

To 182

Pb2tD

Rn226

U235

U238

Unable to

Am241

- - - - 4.346E-01 2.349E-05

- - - - 5.459E+02 2.951E-02

- - - - 6.998E-02 3.783E-06

- - - - 2.150E+03 1.162E-01

compute upper limit for La140

- - - - 1.936E+00 1.04E-04

compute upper limit for Cr143

- - - - 4.517E-01 2.441E-05

- - - - 5.789E-01 3.129E-05

- - - - 1.732E-91 9.363E-06

- - - - 2.397E-01 1.296E-05

- - - - 1.032E+00 5.57CE-05

- - - - 9.92BE-01 5.362E-05

- - - - 3.859E+02 2.086E-02

- - - - 9.246E-01 4.99BE-05

- - - - 1.873E-01 1.012E-05

- - - - 1.579E+01 8.537E-04

compute upper limit for Np239

- - 3.065E-01 1.657E-05

Tdecoy > 20*TI/2.

- Tdcy

, Tdecay

* Tdecay

- - - 2.349E+01 100.00

- - - 2.951E+04 100.00

- - - 3.783E+00 180.00
- - - 1.162E+05 100.00

20*TI/2.

- - - 1.046E+02 100.00

20*TI/2.

- - - 2.441E+01 100.00

- - - 3.129E+01 100.00

- - - 9.363E+00 100.00

- - - 1.296E+01 100.00

- - - 5.578E+01 100.00

- - - 5.362E+01 100.00

- - - 2.086E+04 100.00

- - - 4.998E+01 100.00

- - - 1.012E+01 100.00

- - - B.537E+02 100.00

20*TI/2.

- - - 1.657E+01 100.00

following peaKs ire not identified:
onerqy gammos/rec pctorr Cl *

75.4q 6.3496E-02 100.0 0.000000
92.67 4.4950E-02 100.0 0.000000

113.45 1.1184E-Cl 43.5 0.0080300
510.04 5.1510E-62 100.0 2.4057245E-02
547.57 5. leEE-r2 1G.0 0.CCo6OO
595.35 6.E651E-C2 E5.4 C.C-O0fl
664.62 5.5555E-02 102.0 0.000000
727.53 C. 17C2 10z. .ca12E1
75723 6.lME-E' !ie:. .>'r5p12E-l4

aC
CA:

S

The

2
3

7

13



C) I

846.13 6.503EE-02
1366.42 8.3086E-02
1380.62 8.0382E-02
1485.40 7.3716E-02
1592.25 8.1023E-02
1653.49 8.2083E-82
1764.45 8.7469E-02
1811.25 0.6525E-02

108.0
100.0
100.0
100.0
100.0
100.0
10D..0
100.0

0.0000000
0.0000000
0.0000000
0.0000000
0.000000
0.0000000
7.2259977E-03
0.0000000

If Cl > 0 Confidence threghold was not exceeded
CI = 0 Energy Window test failure
Cl = -1 Extrene Half Life test failure
Cl - -2 Extreme As. Gamma comparison test failure
Cl = -3 Unable to estimate area of Assoc. Gamma

0
C
C.:
a.
'at

Ca

- I
.3 4

15
19
20
22
23
24
25
26



I

Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-28-A 92-02741-L-1
Ueight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count timos: REAL TIME
LIVE TIME

Dead time:

Detector: K pos P

(26-MR-1992 15:37:45)

23-Sep-1991 at 11:38:00

2-Mar-1992 at 16:46:00

161.2d ( 13928880.

40.05h ( 144189.00
40.05h ( 144166.00

second)

seconds)
seconds)

0.02 percent

8 Geometry Factor: 1.080

Efficiencies and shapo parameters from file: ve:t116,23effmarna. K

Spectrum from file : 5452926A.K;I

Background SUbtractions from file: .v:[116.13ackg. K

Peck Region
channel start end

Gross Net Energy Gamimas
counts area ++ (keV) /sec

217.* 53.96
01. 66.91

247.* 74.91
283.* 92.94
17t. 139.69
264.* 185.75
189.* 198.14
217.* 238.60
215.* 351.78
858.* 510.23

73.* 582.79
101.* 595.29
246.* 608.69
45. 695.42
67. 768.34
20.* 826.64
95.* 846.19
80.$ 910.61
31.* 931.51
6.* 1120.31
19. 1290.49
3S .t 1332.59

1'7. i-2

Err System
X SD bkgd

1.401E-01 100.0
5.964E-02 108.0
4.616E-02 100.0
3.286E-02 100.0
4.832E-02 35.7
2.442E-82 100.0
2.989E-02 87.6
2.776E-02 100.0
3.064E-02 100.0
3.780E-02 100.0
4.006E-02 100.0
4.152E-02 100.0
6.252E-02 100.0
4.455E-02 100.0
6.901E-02 40.8
4.849E-02 100.0
4.908E-02 100.0
4.909E-02 100.0
5.084E-02 200.0
5.712E-02 100.0
5.806E-02 100.0
6.059E-02 100.8
6.041E-02 100.6
C..23L-U2 100.0

98.
0.

313.
282.

0.
268.
89.

419,
212.
955.
66.
51.

170.
0.
8.

22.
115.
Al.
22.
46.

0.
40.
21.
24.

C

C,
53.0
66.0
74.0
92.8
138.8
184.9
197.3
237.7
350.9
589.5
582.1
594.6
628.0
654.7
767.7
626.0
845.6
910.0
9. 1  .
1115.8
12q3.0
1322.1

1
2
3
4
5
6
7

10

12
13
14
15
16
17
18
IEs

2E
21
22
2

51.
66.
72.
91.

138.
183.
197.
237.
349.
507.
501.
594.
607.
694.
766.
826.
843.

£815.240.
ills.

I 25-.
C

54.
66.
76.
95.

139.
166.
198.
238.
352.
514.
564.

610.
6F5.
770.
826.
G47.
912.
9,2 I
1122.
121.
I - .,.
17

-.

3270.
792.

3594.
3569.
1346.
2277.
1123.
983.
945.

1732.
422.
633.
585.
181.
335.

71.
341.
242.
113.
234.
(7.

153.



.4 - . I

25
26
27
28
29

1460.3
1565.0
1675.0
1680.0
1764.3

1456.
1565.
1675.
16860.
176.

1465.
1565.
1675.
1680.
1766.

880.
23.
21.
21.
146.

729. *
10.
10.
9.

73.*

1460.75
1565.37
1675.33
1688.33
1764.63

5.171E-01
5.916E-02
6.015E-02
6.074E-02
6.615E-02

100.0
100.0
100.0
100.0
100.0

449.
0.
0.
0.

64.

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flagged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

&omma-ray and nuclide lookup from file: ve:[116,33NTOBACO.dat
Ra226 at 185.75 kev is ombiguously assigned: component has been removed.
U235 at 105.75 kev is ambiguously assigned; component has been removed.

Sc 46 o11l20.31 Rev is ambiguously assigned; component has been removed.
TaI82 at1120.31 Rev is ambiguously ossigned; component has been removed.

** Least-squares Results X.t
(interferences)

nuclide onorga dps at uCI peak err dev
kev =cro time /L frac () (sig)

I K 40 - - - - 4.930E+00

1460.75 4.930E+00

2 F 59 - - - - 1.672E+00

1290.49 1.672E+00

3 Co 60 - - - - 6.424E-02

1332.59 6.424E-02

4 T1208 - - - - 5.058E-02

582.79 5.OSE-02

5 i214 - - - - 1.676E-01

2.665E-04 - - - - - - - - - 2.665E+02 100.00

2.665E-04 1.00 100.00 0.00

9.036E-05 - - - - - - - - - 9.036E+01 100.00

9.036E-05 1.00 100.00 0.00

3.473E-06

3.473E-06 1.00 103.00 0.00

2.734E-L

2.734E-06 1.00 100.00 0.00

9.059E-06

3.473E+00 100.00

2.734E+00 100.01

9.059E+08 78.17

608.69 1.392E-01 7.525E-56 1.20 108.00 -0.55
1128.31 -. 871E-01 2.092E-05 0.43 100.00 1.54

6 Pb212 - - - - 7.562E-02

23C.60 7.52E2-02

7 Pb214 - - - - S.316E-02

4.086E-06 ---------

4.C.B8E-C6 1.20 100.00 0.00

4.495E-C6

4.088E+00 100.01

4.495E+00 100.01

F. !"E-(7 1.00 100.00 0.00

eC
C.:
a.

4
k

pCi
/L

error
W0

351.70 E.31EE-r



ii1

Ac22- - - - -

910.61

The following are

Be 7 - - - -

Sc 46 - - - -

Cr 51 - - - -

Mn 54 - - - -

Co 58 - - - -

Zn 65 - - - -

Unable to compute

Zr 95 - - - -

Unable to compute

Nb 94 - - - -

Nb 95 - - - -

Unable to compute

Unable to compute

Unable to compute

RulO3 - - - -

fu106 - - - -

AgIlm - - - -

Sn 11 - - - -

Sn125 - - - -

8

Snl7m - - - - .53E+02

Sb 124

Lb 125

Unable to

Uncble to

compute

Corru ti i

7.979E-0 1

4. 13E-01

upper limit

ur Im

1.054E+01 100.00

1.00 100.00 0.00

1.951E-01

1.951E-01

upper I imit

2.800E+00

2.112E-01

1.665E+01

7.025E-02

2.323E-0l

S.78SE-0 I

upper l imit

5.234E-O1

upper limit

4.704E-02

1. 134E+00

upper l imit

upper limit

upper l imit

1. 527E+00

1.293E+0D

2.862E-01

1.921E-01

I .749E+"5

1.054E-05

1.054E-05

values:

1.514E-04

1. 142E-05

9.001E-04

3.797E-06

1.256E-05

9.653E-06

for Zr 89 ,

2.829E-05

for Zr 97

2.58SE-06

6.132E-05

for Nb 97 ,

for Nb 95m,

for Me 99

8.252E-05

6.98SE-05

1.54E-05

1.039E-05

9.450E+00

8.933E-03

4.313E-05

2.261E-05

for Sb127

for Tr1-2W

-)

Tdecay

Tdecoyj

Th ecoy

Tdecoy

Tdecoy

- - - 1.514E+02

- - - 1.142E+01

- - - 9.01E+02

- - - 3.797E+00

- - - 1.256E+01

- - - 9.653E+00

20*TI/2.

- - - 2.829E+01

20*TI/2.

- - - 2.586E+00

- - - 6.132E+01

20*T/2.

20*TI/2.

20*Tl/2.

- - - 8.252E+01

- - - 6.983E+01

- - - 1.547E+01

- - - 1.039E+01

- - - 9.450E+06

- - - 8.933E+03

- - - 4.313E+01

- - - 2.261E+01

20*TI/2.

2D*TI/2.

lir

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

160.00

100.00

100.00

100.00

Tdecay

TC'ocay



-i j4

Una

Una

Una

Una

Una

Una

Unab

Te2m - - - - 5.121E+01

ble to compute upper limit

big to compute upper limit

ble to compute upper limit

ble to compute upper limit

Cs134 - - - - 3.337E-01

Cs136 - - - - 5.561E+02

Cs137 - - - - 5.115E-02

Sa140 - - - - 2.150E+03

bMe to compute upper limit

Ce141 - - - - 1.557E+00

ble to compute upper limit

Ce144 - - - - 3.30SE-81

EuI54 - - - - 4.272E-01

EulSS - - - - 1.255E-01

Hf175 - - - - 1.76OE-01

Hf181 - - - - 8.713E-01

Tal 2 - - - - 7.272E-01

Pb2lO - - - - 2.6?SE+02

Ro226 - - - - 6.485E-01

U235 - - - - 1.324E-01

U2- - - - - 1.274E+01

le to compute upper limit

Pm241 - - - - 2.205E-e1

2.76BE-03

for Tel3lm.

for 1131 ,

for 1132 ,

for 1133 ,

1.804E-05

3.006E-02

2.765E-06

1. 162E-01

for La148 ,

8.414E-05

for Cel43 ,

1.7S7E-05

2.309E-05

6.783E-SG

9.516E-06

4. 71 DE-05

3.931E-05

1.44E-62

3.505E-05

7. 157E-06

6.606E-04

for Hp239 ,

1.192E-05

) ~1

T-ec- y

Tdecoy

Tdecoy

Tdecay

Tdecay

Tdecay

- - - 2.76E+03 100.00

20*T1/2.

20*TI/2.

20*TI/2.

20*TI/2.

- - - 1.BB4E+01 100.00

- - - 3.806E+04 100.00

- - - 2.765E+08 100.00

- - - 1.162E+05 100.80

20*TI/2.

- - - 8.414E+01 100.00

20*T/2.

- - - 1.7T7E+01 100.00

- - - 2.309E+01 100.00

- - - 6.783E+00 100.00

- - - 9.516E+00 100.80

- - - 4.7IOE+8l 100.00

- - - 3.931E+01 100.00

- - - 1.448E+04 100.00

- - - 3.505E+01 100.00

- - - 7.157E+00 100.00

- - - 6.886E+02 100.00

20*T/2.

- - - 1.192E+01 100.00

The followirirl petks wure not idnntified:
> rncrcy comma/-rc pctorr C1
I 53.Sg I./CIBF->1 icm.n O.Ct1S0PtI

Cz

C,



4 92.94 3.28O1E-02 100.0 8.0000000
5 139.69 4.6318E-02 35.7 0.0000000.
7 198.14 2.9885E-82 87.8 0.000000
10 510.23 3.7808E-02 100.0 2.2377089E-02
12 595.29 4.1521E-02 100.0 0.0000000
14 695.42 4.4549E-02 110.0 0.4966342
15 768.34 6.901E-02 40.0 1.0955153E-08
16 826.64 4.B487E-02 100.0 0.0008000
17 846.19 4.9005E-02 100.0 0.0000000
19 931.51 5.0835E-02 100.0 0.000000
23 1377.62 6.0498E-02 100.0 7.5099932E-10
24 1407.59 6.2233E-02 100.0 0.0000000
26 1565.37 5.9157E-02.10.0 8.00080DD
27 1675.33 6.0151E-02 100.0 0.0000000
28 1600.33 6.0739E-02 108.0 0.0000000
29 1764.63 6.6151E-02 100.0 0.1085810

If Cl > 0 Conficence threshold was not exceeded
CI - C Energy Window test failure
CI -l Extrcme Half Life test failure
CI = -2 Extreme As. Cam comparison test failure
Cl = -3 Unoble to estimate area of Assoc. Gammo
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Roygun - RSX Version 18-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-29-A 92-02742-L-I
UJight: 0.50000 L

Irradiation date:

Count dote:

Decay:

Count times: REA
LIV

Dead tim:

Detector: K

)

(26-MAR-1992

20-Sep-1991 at 10:16:80

4-Mor-1992 at 10:12:00

186.Od ( 14342160.

9

15:3B:04)

seconds)

L TIME 24.14h ( 86922.000 seconds)
E TIME 24.14h ( 06908.000 seconds)

0.02 percent

pas 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:t116,23effmarna. K

Spectrum from file : 5452929A.K;1

BacKcround subtrcctions from file: vn:[15.I3BocKg. K

PeaK Region
channel start end

53.0 52.
66.0 65.
74.8 73.
92.5 8.
185.1 182.
197.6 197.
237.8 237.
294.1 293.
346.0 346.
350.9 350.
509.5 505.
578.2 576.
582.0 501.
594.5 593.
607.9 606.
84S.0 044.
916.6 97.
1115.8 IllS.
1161.0 11E-1.
1294.9 12c4.
131E.0 1318.
I 46Cr.3 I
1515, 151.
1567.q 15F<.

54.
67.
77.
93.

186.
198.
239.
298.
346.
353.
513.
581.
583.
595.
609.
849.
512.

1123.
1161.
126.
II.
1455.
1511.

Gross Net Energy Gammas
counts area ++ (KeV) /sec

1564.
1396.
2216.
2195.
1642.
676.
845.

154.
616.

1168.
379.
219.
201.
305.
203.
215.
1(4.

Z7.
-C.

137. *

148.*
270.*
143.*
1 18.*
184. *
176.*
32.

151.*
550.*

59.
59.
45.*

51 .*
66.*

6*
12.

2.
12.

411.

53.62
66.87
75.60
93.33

185.85
198.39
238.60
294.83
346.76
351.64
510.26
578.89
582.66
595.18
608.61
846.66
911.23

1120.38
1161.53
1295.34
1319.47
1450.75
151F.57

2.723E-01
1.310E-01
5.920E-02
6.397E-02
3.129E-02
3.193E-02
3.500E-02
8.4G9E-82
4. 068E-02
4.056E-02
4.981E-02
7.72 1E-02
5.19SE-02
5.27BE-02
1. 060E-0 I
6.4 IOE-02
6.403E-02
7.533E-02
8.247E-02
7.739E-02
7.79 1E-02
4.300E-01
7.911 E-02
7. -1 E-1LI

Err System
X SD bKgd

48.1
46.5

100.0
100.0
100.0
100.0
100.0
48.3

100.0
100.0
100.0
44.9

100.0
100.0
92.5

100.0
100.0
100.0
180.6100.8
36.4
100.0

I U0. 11
I1L L. L

59.
0.

169.
170.
161.
54.

253.
56.

0.
128.
576.

0.
52.
31.

103.
69.
49.
28.
0.
0.

8.
270.

q.

/

o
C

-a,

A
Cd-

1
2
3
4

6
7

B9

12

14
15
16
17
18
19

2C
21
22

24



1619.0 1619. 1619.
1763.6 1760. 1765.
1791.0 1791. 1791,
2024.0 2022. 2025.

18. 10. 1619.40
an. 41.X 1763.96
14. 8. 1791.36
30. 13. 2024.25

8.15BE-02 100.0
8.195E-02 100.0
7.955E-02 188.0
6.164E-02 100.0

++ Not Peak Area above the Compton Continuum before correction for system
bacKeround. Values flagged with a * Ore subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

Gammo-roy and nuclide looKup from file: ve:[116.33NTOBACO.dat
kev is ambiguously
kev is ambiguously
Kev is ambiguously
Rev is ambiguously

assigned;
assigned;
assigned;
assigned;

component has
component has
component has
component has

been removed.
been removed.
been removed.
been removed.

** Least-squares Resul ts em

nuclids energy dps at
kev zero time

I K 40 - - - - 4.099E+00

1450.75 4.699E+00

2 T1208 - - - - 6.574E-02

582.6S 6.574E-02

3 N1214 - - - - 2.78SE-01

(interferences)

Ui peak err dev'
/L frac (%) (sig)

pCi error
/L (X)

2.216E-04 - - - - - - - - - 2.216E+02 100.01

2.216E-04 1.00 100.00 0.00

3.553E-06

3.553E-06 1.00 100.00 0.00

I .506E-05

3.553E+00 100.00

1.506E+01 72.07

608.61 2.361E-81 1.276E-05 1.18 92.47 -0.49
1120.38 5.105E-01 2.759E-05 8.55 100.00 1.15

4 Pb2?2 - - - - 9.580E-02

238.60 9.58E-02

5 Pb214 - - - - 1.101E-0I

351.64 I.IO1E-01

6 Ac22S - - - - 2.548E-01

911.23 2.54SE-01

5.17BE-06

5.178E-06 1.00 100.00 0.00

5.953E-06

5.953E-06 1.00 100.00 0.00

1.377E-05 - - - - - - - - -

1.377E-05 1.08 160.00 0.00

5.178E+00 100.00

5.953E+00 100.00

1.377E+01 100.00

The followinc are upper limit values:

Cr 7 - - - - -.F + 2.IC1E-h4 - - - - - - - - 2.105E+02 100.00

- - - - - - - - 1.496E+01 100.00

25
26
27
22

0.
39.

0.
8.

Ro226
U235

Sc 15
To 102

at
at
at
at

185.65
185.85

1120.3B
1120.38

e

La



) -- I

- - - - 2.446E+01 l.322E-03

Mn 54

Fe 59

Co 58

CO 60

Zn 65

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Unable to

Unable to

Ru103

Ru106

Ag110m

SnI 13

Sn 125

Sn1 17m

Sb124

Sb125

Unable to

Unable to

TolZm

UIncblo to

Un i-- I

- - - - 6.755E-02

- - - - 2.082E+00

- - - - 3.172E-01

- - - - 8.960E-02

- - - - 2.336E-01

compute upper limit

- - - - 6.959E-01

compute upper limit

- - - - 6.07CE-02

- - - - 1.619E+O0

compute upper limit

compute upper limit

compute upper limit

- - - - 2.214E+00

- - - - 1.633E+00

- - - - 3.76SE-01

- - - - 2.541E-01

- - - - 2.706E+05

- - - - 2.727E+02

- - - - 1.027E+0

- - - - 5.207E-01

compute upper limit

compute upper limit

- - - - 7.510E+01

compute c'-pprr limit

ccr - -- r limit

Cr 51

4.732E-06

1. 126E-04

I .714E-05

4.843E-0G

1.262E-05

for Zr 89 .

3.762E-05

for Zr 97 ,

3.285E-06

8.753E-05

for Nb 97 ,

for Nb 95m,

for Mo 99

1,197E-04

8.627E-05

2.036E-05

1.374E-05

1.463E+01

1.474E-02

5.553E-05

2.815E-05

for bI27,

for To132

4.05SE-03

for To131m,

for 1131 ,

Tdoy

Tdecoy

Tdecay

Tdecoyj

Tdecay

Tdecoy

TdiCCCL I

- - - ~

20*Tl/2.

20*TI/2.

- - - 4.059E+03 100.00

20'T1/2.

2ET,'/2.

- - - l.322E+03

- - - 4.732E+00

- - - 1.126E+02

- - - 1.714E+01

- - - 4.843E+00

- - - 1.262E+01

20*Tk/2.

- - - 3.762E+01

20*T1/2.

- - - 3.285E+09

- - - B.753E+01

20*TI/2.

20*TI/2.

20*TI/2.

- - - 1.19?E+02

- - - B.127E+01

- - - 2.036E+01

- - - 1.374E+01

- - - 1.463E+07

- - - 1.474E+04

- - - 5.553E+01

- - - 2.815E+01

ip

0
C
z

h

Ni

100.00

100.00

100.00

100.00

100.00

100.00

100.08

100.80

100.00

100.00

100.00

100.00

108.00

100.00

108.00

100.00

100.00



Unable to

Unable to

Cs 134

Cs 136

Cs137*

Ba 148i

Unable to

Ce 141

Unable to

Cel44

Eu154

Eu155

Hf 175

he following peeKs were not
energy gammas/sec pctorr

1 53.V2 2.7229E-l'1 48.1
2 66.67 1.3104E-01 016.5
3 75.60 5.PISSE-02 lCD.fl
4 93.33 0.3967E-02 100.0
6 19-.39 3.1929E-02 100.0
. 26.63 0.irEIF-f2 AS.3
377.7> <.r icr-ra 103.0

compute upper limit for 1132.

compute upper limit for 1133 ,

- - - - 4.309E-01 2.329E-05

- - - - 6.391E+02 4.536E-02

- - - - 6.642E-02 3.59E-06

- - - - 3.686E+03 1.993E-01

compute upper limit for Lol40 ,

- - - - 2.236E+00 1.209E-04

compute upper limit for Ce143 ,

- - - - 4.392E-01 2.374E-05

- - - - 5.766E-01 3.117E-05

- - - - 1.627E-01 0.79GE-06

- - - - 2.340E-01 1.265E-05

- - - - 1.224E+00 6.61SE-05

- - - - 9.737E-01 5.263E-05

- - - - 3.411E+02 1.844E-02

- - - - 8.336E-01 4.506E-05

- - - - 1.704E-01 9.209E-06

- - - - 1.564E+01 C.455E-04

compute upper limit for Np239 ,

- - - - 2.859E-01 1.54SE-05

Tdecay

Tdecay

Tdecay

Tdecoy

Tdecay

idont if ied:
CI *

O.000000
0.0000000
0.0000000
C. 000COO

fl. 000000
1.7467292E-02
9.2474983E-04

I L '.7.- , . 10.0 2.0145211E-02

0
C

ad

ci

Hf 181

Ta 182

Pb210

ro226

U235

U238

Unable to

Am241

C
C

Th

) ; 1 ;

20*Ti/2.

28*TI/2.

- - - 2.329E+01 100.00

- - - 4.53&E+04 100.00

- - - 3.590E+00 100.00

- - - 1.993E+05 106.00

20*T1/2.

- - - 1.209E+02 100.00

20*TI/2.

- - - 2.374E+01 100.00

- - - 3.117E+01 100.00

- - - B.796E+10 100.00
- - - 1.265E+01 100.00

- - - 6.616E+01 100.00

- - - 5.263E+01 100.00

- - - 1.844E+04 100.00

- - - 4.506E+01 100.00

- - - 9.209E+60 10.00

- - - 9.455E+02 100.00

20*TI/2.

- - - 1.546E+01 100.00



12 578.89 7.7212E-02 44.9 0.0800000
14 595.18 5.2779E-02 100.0 0.008060 0
16 846.66 6.4104E-02 100.0 0.0000000
19 1161.53 8.2466E-02 100.0 0.000088B
20 1295.34 7.7396E-02 36.4 0.0000000
21 1319.47 7.7913E-02 100.0 0.8000000
23 1510.57 7.9I6E-02 100.0 2.4613063E-10
24 158B.34 7.3664E-02 100.0 5.1489915E-09
25 1619.40 8.15B1E-02 100.0 0.0000000
26 1763.96 8.1953E-02 100.0 0.4140811
27 1791.36 7.9542E-02 100.0 0.0000000
28 2024.25 8.1644E-02 100.0 0.0000000

If CI > 0 Confidence threshold was not exceeded
CI = 0 Energy Window test failure
Cl -1 Extreme Half Life test failure
CI - -2 Extreme As. Gamma comparison test failure
Cl -3 Unable to estimate area of Assoc. Gammo



Raygun - RSX Version 10-Jon-90

Analysis performed by: E. A. LEPEL

Sample: 54529-29-B 92-82742-L-2
Weight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REAL TIMt
LIVE TiE

Dead t ime:

Detector: K

(26-MAR-1992 15:38:19)

20-Sep-1991 at 10:16:88

5-Mar-1992 at 10:28:00

167.8d ( 14429520.

26.21h ( 94350.008
26.20h ( 94336.000

0.01 percent

pas 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116,2effmrna. K

Spectrum from file : 54529298.K:I

Sockground subtractions from file: ve:t116,1)Oackg. K

Peak Rogion
channel start

92.2
174.9
185.0
197.6
237.9
263.1
337.0
359.9
374.9
59.5
561.9
595.1
668.2
660.2
821.0
845.3
910.9
966.0
1651.0
1119.5
1172.6
1377.9
I .5
I <C.T

89.
173.
184.
195.
234.
262.
336.
349.
374.
505.
581.
593.
606.
659.
S21.
845.
906.
963.

1051.
1117.
1171.
1377.
1<17.

end

93.
175.
1 B9.
198.
241.
264.
337.
352.
375.
512.
583.
558.
610.
663.
821.
646.
912 .
969.

1651.
1122.
1173.
137.

Gross Net Energy Gammas
counts area ++ (KeV) /sec

2270.
1104.
2101.
1324.
2117.
665.
318.
596.
263.

1179.
226.
40S.
415.
278.
50.

113.
291.
237.
36.

92.
,.2.

557.
71

140. *
90.

230.*
142. *
233. *
75.
41.*

104.*
46.

638.*
64.*
78.*

151.*
59.*
17.
51.*
78.*
'13.*
13.
85.

15.
451.

12.

93.02
175.60
185.72
198.32
23B.60
263.78
337.63
351.58
375.53
510.11
582.47
595.68
608.76
660.80
821.50
845.76
911.34
968.44

1051.42
1119.89
1173.03
1376.24
1460.75

4.032E-02
3.837E-02
2.939E-02
3.810E-02
3.327E-02
4.399E-82
3.878E-02
3.846E-82
3.914E-02
4.551E-02
4.821E-02
5.435E-82
5.045E-02
5.880E-02
5.900E-02
5.980E-02
6.517E-02
6.745E-02
6.868E-02
1 .218E-01
7.723E-02
7.627E-02
4.7 1:E-0 1
.155E-02

Err System
% SD bkgd

180.0
51.3

100.0
76.7

108.0
47.4
100.0
100.0
100.0
100.0
100.0
81.1

100.0
57.2

100.0
100.0
100.0
100.0
100.0
49.0

100.0
100.0
1G0.0
100.0

165.
6.

175.
58.

274.
0.

21.
139.

0.
625.
56.
34.

112.
16.
0.

75.
53.
31.
0.

30.
29.
14.

294.
r).

I

seconds)

seconds)
seconds)

C

Cst.

~0



1 I I A

25 1547.0 1547. 1547. 17. 8. 1547.24 7.325E-02 10.0 0.
26 1694.0 1694. 1694. 15. 8. 1694.19 7.405E-02 100.0 0.
27 1764.9 1760. 1766. 15. 46.* 1765.67 8.497E-02 108.0 42.
28 1794.1 1794. 1796. 32. 11. 1794.26 7.928E-02 100.0 0.

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flogged with a * ore subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

Gammo-ray and nuclide lookup from file: ve:llG6.3)HTOBACO.dat
Ro226 at 185.72 Kev Is ambiguously assigned; component has been removed.

U235 at 125.72 Kev is ambiguously assigned; component has been removed.

** Least-squares Results *$

nuclide energy dps at
kev zero time

I K 4q - - - - 4.492E+80

1460.75 4.492E+00

2 Co 60 - - - - 8.214E-02

1173.03 8.214E-02

3 CsI37 - - - - 6.972E-02

660.80 6.972E-02

4 T1208 - - - - 6.099E-02

582.47 6.099E-02

5 81214 - - - - 1.123E-01

608.76 1.123E-01

6 Pb212 - - - - 9.116E-02

238.60 9.116E-02

7 Pb214 - - - - 1.044E-01

351.5C 1.044E-01

8 Ac22P - - - - 3.219E-01

(interferences)

uC
/L

2.42E-04

2.42SE-04

4.44E-06

4.440E-06

3.769E-06

3.769E-06

3.297E-06

3.297E-06

6.072E-06

6.072E-06

4.927E-06

4.927E-06

5.642E-06

5.642E-06

I .740E-65

peak err dev
frac Wf)

1.00 100.00

1.88 57.22

1.00 100.00

1.00 106.0

1.00 100.00

1.0 100.00

(sig)

6.88

6.88

6.88

0.00

0.00

0.00

pCI
/L

2.428E+02

error
(9)

100.00

4.440E+00 100.00

3.769E+00 57.22

3.297E+00 100.00

6.072E+00 100.00

4.927E+00 100.00

5.642E+P2 100.01

1.740E+01 59.15

337.63 3.640E-01 1.72F-C5 0.63 100.00 0.37
911.34 2.595E-fl L. 93E-f1 1.24 165.G0 -0.75

C

0[



1

968.44 4.372E-01

The following are upper limit

Be 7 - - - - 3.638E+00

Sc 46 - - - - 2.61E-01

Cr 51 - - - - 2.371E+01

Mn 54 - - - - 8.739E-02

Fe 59 - - - - 2.092E+00

Co 58 - - - - 3.087E-01

Zn 65 - - - - 2.080E-01

Unable to compute upper limit

Zr 95 - - - - 6.973E-01

Unable to compute upper limit

Nb 94 - - - - 5.866E-02

Nb 95 - - - - -.EODE+00

Unable to compute upper limit

Unable to compute upper limit

CA Unable to compute upper limit

Rul-3 - - - - 2.096E+00

RuIB6 - - - - 1.650E+00

AgilOm - - - - 3.387E-01

Snl3 - - - - 2.408E-01

Sn125 - - - - 3.CS3E+05

Sn117m - - - - 2.669E+02

Sb124 - - - - 9.955E-ll

Sbl25 - - - - 5.0E-01

Unable to compute upper limit

2.363E-05

values:

I .966E-04

1.411 E-05

1.281E-03

4.724E-06

S.131E-04

1.669E-05

1. 124E-05

for Zr 89

3.769E-05

for Zr 97

3.171E-06

8.651E-05

for Nb 97 ,

f or Nb 95m.

for Mo 99

1.133E-04

8.919E-05

1.831E-05

1.301E-05

1.666E+01

1.443E-02

5.381E-05

2.707E-05

for Sb127

0.74 100.00

Tdecay

Triecay

Tdecoy

Tdec oy

Tdecoyj

- - - -

0.92

- - - 1.966E+02
- - - 1.411E+01

- - - 1.281E+03

- - - 4.724E+00

- - - 1.131E+02

- - - 1.669E+01

- - - 1.124E+01

20*T/2.

- - - 3.769E+01

20*TI/2.

- - - 3.171E+00

- - - 8.651E+01

20*TI/2.

20*TI/2.

20*TI/2.

- - - 1.133E+02

- - - 8.919E+81

- - - 1.831E+01

- - - 1.301E+01

- - - 1.666E+07

1.443E+04 100.00

- - - 5.381E+01

- - - 2.707E+01

20*T1/2.

Unablo to compulc uLrrr limit for Trlg? ,T

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

Tdocoqi > 20*TI/2.



Tel29m - - 7.470E+01

Unable to

Unable to

compute

compute

upper limit

upper limit

U

Unable to compute upper limit

Unable to compute upper limit

Cs134 - - - - 4.423E-01

C5136 - - - - 8.424E+02

Ba140 - - - - 3.466E+03

Unable to compute upper limit

Ce141 - - - - 2.158E+00

Unable to compute upper limit

Ce144 - - - - 4.201E-01

Eu154 - - - - 5.461E-01

EuS5S - - - - 1.56BE-01

Hf175 - - - - 2.256E-01

HflBl - - - - 1.154E+0

ToIA2 - - - - 9.174E-01

Pb2lO - - - - 3.290E+02

Ra226 - - - - 7.903E-l

U235 - - - - 1.615E-01

U236 - - - - 1.501E+01 8

nahle to compute upper limit f

Am241 - - - - 2.731E-01 I

4.03BE-03

for Tel3lrm

for 1131 ,

for 1132 .

for 1133 -

2.391E-05

4.553E-82

1.874E-0 I

for La140 ,

1. 166E-04

for Ce143 ,

2.271E-05

2.952E-05

8.474E-06

1.220E-05

6.236E-05

4.959E-85

1.77RE-02

4.272E-05

'.72BE-06

I.149E-04

or Np239 ,

.47SE-05

Tdecoy

Tdecay

Tdecay

Tdecay

Tdecay

- - - - 4.038E+03 100.00

> 20*Ti/2.

> 20*T1/2.

> 20*TI12.

20*TI/2.

- - - - 2.391E+01 100.00

- - - 4.553E+04 100.00

- - - 1.874E+05 100.08

20*TI/2.

- - - 1.166E+02 180.00

20*TI/2.

- - - 2.271E+01 100.00

- - - 2.952E+01 100.00

- - - 8.474E+00 100.00

- - - 1.220E+01 100.00

- - - 6.238E+01 100.00

- - - 4.959E+01 100.00

- - - 1.77BE+04 100.00

- - - 4.272E+01 100.00

- - - 8.72BE+00 100.00

- - - 8.149E+02 100.00

Tdecay > 20*T1/2.

- - - - - - - 1.476E+01 100.00

following peaks were not identified:.
enery gocmmas/sc pcterr Cl 9C
93.82 4.0323E-02 100.0 0.0000000

175.60 3.871E-02 51.4 1.4102194E-02
198.32 3.8099E-02 76.7 0. OF!-7-0
263.78 4.3992E-tI2 47.4 6.S2 IOP E-04
375.53 3.Sl462--' i- r:'.r Fi.>r

eC

U

The

2
4
6
S



10 510.11 4.5512E-02
12 595.68 5.4353E-02
15 821.50 5.8999E-02
16 845.76 5.9804E-02
19 1051.42 S.8684E-02
20 1119.89 1.2178E-01
22 1378.24 7.6266E-02
24 1488.41 7.1551E-02
25 1547.24 7.3253E-02
26 1694.19 7.405BE-02
2? 1765.87 8.4967E-02
28 1794.26 7.9279E-02

109.0
81.1

180.0
100.0
100.0
49.0

100.0
100.0
188.0
100.0
100.0
100.0

2.0716205E-02
0.0000000 
2.4503365E-02
0.0000000
4.4891494E-06
0.5595413
3.8097482E-15
0.0000080
0.0000000
8.0000000
2.748729@E-03
0.0000000

If CI > 0 Confidence threshold was not exceeded
Cl - 0 Enersy Window test failure
Cl - -1 Extreme Half Life test failure
CI = -2 Extreme As. Gamma comparison test failure
C1 = -3 Unable to estimate area of Assoc. Gamma

e
to,

0
C.T1
4>

C

)



Raygun - RSX Version 18-Jan-90

Analysis performed by: E. A. LEPEL

(26-MRR- 1992

Sample: 54529-30-A 92-02742-L-3
WJeight: 0.50000 L

Irradiat ion date:

Count date:

Decay:

0-Feb-1992 at 12:00:00

17-Mtr-1992 at 16:15:00

45.2d ( 3903300.0

L 71

5v 14 f
seconds)

Count times:

Dead time:

Detector: K

REAL TIrE 17.87h ( 64320.000 secondS)
LIVE TIME 17.86h ( 64310.004 seconds)

0.02 percent

pos C 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116,2effmarno.K

Spectrum from file : 5452930a.k;I

Background subtract ions from file: ve:116,1EBackg.K

Pek Region
channel start end

1
2
3
4
5

12

7
8
9

11
12
13
14
15
16

91.6
185.8
238.0
294.1
324.1
510.0
562.1
585.0
660.9
846.1
867.0
911.0
969.0

1242.0
1461.?
1556.0

91.
183.
237.
294.
324.
507.
581.
585.
656.
843.
866.
908.
969.

1242.
1456.
1555.

92.
189.
238.
297.
326.
515.
583.
586.
663.
847.
669.
913.
971.

1242.
1465.
1558.

,Gross Net Energy
counts area ++ (KeV)

853.
2324.
507.
677.
477.
1000.
208.
125.

4681.
154.
113.
173.
82.
22.

370.
35.

109.
241.

76.
67.
54.

333.*
59.*
26.

44C4.*
36.*
34.
42.*
22.*
10.

324.*
15.

93.87
186.92
239.74
295.75
325.64
511.15
583.12
586.04
661.70
846.45
867.35
911.25
969.16

1241.50
1460.75
1554.82

Gammas Err System
/sec x SD bkgd

9.288E-02
1.555E-01
6.045E-02
6.410E-02
5.661E-02
7.020E-02
6.813E-02
6.838E-02
8.908E+00
7.657E-02
8. 675E-02
8. 122E-02
B. 447E-02
9.185E-02
5.114E-01
B. 273E-02

36.8
29.5
40.0
53.6
55.4

100.0
100.0
100.0

1.6
100.0
40.9
100.0
100.0
100.0
92.5

100.0

0.
4.
8.
0.
I.

426.
38.
6.

21.
SI.
0.

36.
21.

200.
0.

++ Not Pok Area above the Campton Cont inuum before correction for system
boc~round. Vlues flaggd with a, 4: are subsequently corrected for
sytem bockground beforo calculation of absolute emission rate (goms/sec).

I I ' /

17:05:42)

?V



Gamma-ray and nuclide lookup from file: ve:[I16,33rTOBACO.dot
RuIBS is being removed from the component set.

** Least-squares Results f*

nuclide energy dps at
kev zero time

I K 40 - - - - 4.875E+0

1460.75 4.875E+D0E

2 Cs137 - - - - 1.048E+01

661.70 1.048E+01

3 T1208 - - - - 9.694E-02

511.15 3.502E-01
53.12 8.27SE-02

The following are upper limit

Be 7 - - - - 1.252E+00

rt 54 - - - - 8.123E-02

Co 58 - - - - 1.171E-01

Co 60 - - - - 1.049E-01

Zr 95 - - - - 2.175E-01

Nb 94 - - - - 7.B52E-02

Nb 95 - - - - 1.627E-01

RuOM - - - - 4.296E-01

RIDOS - - - - 1.412E+00

Ag-l-m - - - - 2.84E-01

S125 - - - - 6.962E-01

1131 - - - - 2.739E+01

Cl34 - - - - 4.43SE-01

CLI3G - - - - 1.479E+00

(interferences)

uCi
/L

2.635E-04

2.635E-04

5.667E-04

5.667E-04

5.240E-06

1.893E-05
4.475E-06

values:

6.769E-05

4.391E-06

6.329E-06

5.672E-06

1. 176E-05

4.245E-06

8. 793E-86

2.322E-05

7.635E-05

1. 559E-05

3.763E-05

1.4P0E-03

2.396E-05

7.992E-05

peak err dev
free (X) (sig)

pCi
/L

2.635E+02

error
(W)

92.48

1.00 92.48 0.00

- - - - - - - -

1.00 1.88 0.00

- - - - - - - - - 5.240E+00 83.11

0.28 100.08 1.95
1.17 100.00 -0.46

- - - - - - - - 6.769E+01

- - - - - - - - 4.391E+00

- - - - - - - - 6.329E+00

- - - - - - - - 5.672E+00

- - - - - - - - 1.176E+01

- - - - - - - - 4.245E+00

- - - - - - - - 8.793E+00

- - - - - - - - 2.322E+81

- - - - - - - - 7.635E+01

- - - - - - - - 1.559E+01

- - - - - - - - 3.763E+01

- - - - - - - - 1.480E+03

- - - - - - - - 2.396E+01

- - - - - - - - 7.992E+01

100.00

100.00

100.00

100.00

180.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

180.00

100.00

6.774E+00 3.662E-04 - - - - - - - - 3.662E+02 100.00

CA

So 14L



I

Unable to compute upper limit for LOi4 Tdecay > 20*TI/2.

Ce141 - - - - 2.226E-01 1.203E-05 - - - - - - - - 1.203E+01 100.00

Ce144 - - - - 4.191E-01 2.266E-05

Pb21 - - - - 6.182E+00

- - - - - - - - 2.266E+01 100.00

3.342E-04 - - - - - - - - 3.342E+02 100.00

Pb212 - - - - 2.522E-0I 1.363E-05 - - - - - - - - 1.363E+01 100.00

Pb214 - - - - 2.314E-01 1.251E-05 - - - - - - - - 1.251E+01 106.00

B1214 - - - - 1.450E+00 7.840E-05 - - - - - - - - 7.840E+01 100.00

Ra226 - - - - 1.094E+00 5.915E-05 - - - - - - - - 5.915E+01 100.00

Unable to compute upper limit for Ac228 , Tdecay > 20*T1I/2.

U235 - - - - 2.396E-01 1.295E-05

The following peaks were not
energy gommas/sec
93.87 9.2883E-02
186.92 1.5550E-81
239.74 6.0448E-02
295.75 6.409BE-02
325.64 5.6606E-82
586.04 6.838CE-02
646.45 7.6566E-02
867.35 8.6747E-02
911.25 8.1224E-02
969.16 8.4467E-02
1241.50 9.1852E-02
1554.82 8.2732E-02

peterr
36.8
29.5
40.0
53.6
55.4

100.0
100.0
41.0
100.0
100.0
100.0
100.0

- - - - - - - 1.295E+01 100.00

identified:
Cl *

0.000000
0.5807045
0.0000000
8.4627230
0.0000000
8.0000000
0.0000006
6.9573096E-13
0.0000000
0.800088O
0.080000
0.0000000

If Cl > 0 Confidence threshold was not exceeded
Cl = 0 Energy Window test failure
Cl = -1 Extreme Hlif Life test failure
Cl - -2 Extreme As. Gammo comparison test failure
CI = -3 Unable to estimate area Of Assoc. Garmna

-I

C
C.:

c-ri

2
3
4
5
B
10

12
13
14
16
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Raygun - RSX Version 10-Jan-98

Analysis performed by: E. A. LEPEL

Sample: 54529-31-A 92-02742-L-5
UJight: 0.50800 L

Irradiat ion date:

Count date:

Decay:

Count times:

Dead time:

Detector: K POs 0

(26-mR-1992

20-Sep-1991 at 10:16:00

26-Feb-1992 at 13:49:00

160.id 1 13836780.

REAL T1E 3.12d ( 269478.00
LIVE TIME 3.12d ( 269436.97

0.02 percent

0 Geometry Factor:

Efficiencies and shape parameters from file: vo:t116,2Jeffmnrna. K

Spectrum from file : 5452931A.K:1

Background subtractions from file: ve:116.1]Backg. K

Peak Region
channel start end

46.2
53.0
74.3
92.8

139.2
164.7
197.6
237.4
328.6
350.9
509.8
581.7
594.4
608.0
726.2
045.9
867.8
910.3
967.9
999.6

1012.1
1115.'1
1172.2
121,.1

46.
51.
72.
91.

137.
184.
196.
237.
325.
349..
506.
577.
593.
607.
724.
843.
866.
908.
£62.
533.
1012.
1118.
1171.
17.

47.
54.
77.
94.

140.
186.
199.
239.
330.
354.
513,
53.
557.
609.
727.
847.
£69.
912.
570.

ICE2.
1014.
1121.
1173.
I175.

Gross Net Energy Gammas Err
counts area ++ (keV) /sec X SD

3243.
6111.
7954.
5212.
4838.
3221.
3729.
2328.
2554.
2495.
3156.
1311.
522.
793.
517.
67?.
393.
539.
770.
377.
220.
354.

Sf3.

176.
421.*
600.*
466.*
402.
505. *
382 .*
297.*
197.
418.*

1673.*
194.*
129.*
332. *

63. *
232.*

63.
158.*
157.*
06,.*
34.

136.*
75.4

47.53
54.24
75.57
93.24

140.42
185.88
196.80
238.60
329.08
351.98
510.79
582.64
595.31
608.90
727.03
846.62
867.73
910.99
968.56

1000.26
1012.79
1119.70
1172.75
1204. -1

1.504E-O1
1.48 XE- I
3.290E-02
2.349E-02
5.927E-02
1. 754E-82
3.446E-02
1.975E-02
4.973E-02
2. 268E-02
2.637E-02
2.895E-02
2.969E-02
3.009E-02
3.254E-02
3.52 1E-02
3.88CE-02
3.59 1E-02
4.686E-02
3.675E-02
3.815E-82
4.006E--02
4.255E-02
4.385E-02

45.0
99.8

100.0
100.0
26.8

100.0
97.6

10 0.0
38.6

100.0
100.0
100.0
100.0
1000
180.0
100.0
42.4

100.0
100.0
100.0
100.0
100.0
100.0
160.0

System
bkgd

0.
183.
585.
527.

0.
500.
167.
784.

0.
397.

1785.
161.
96.

318.
44.

215.
0.

152.
89.
42.
0.

86.
C3.
0.

15:38:49)

seconds)

seconds)
seconds)

3H11&)

1.000

C
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
IW
19
2£
21
22
23
24



1331.7 1328. 1333.
1460.4 1456. 1463.
1764.0 1762. 1767.

309.
1359.
251.

78.* 1332.17
1128.* 1460.75
117.* 1764.14

+4 Not Peak Area above the Compton Continuum before correction for system
background. Values flagged with a V are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

Gamma-ray and nuclide lookup from file: ve:[116.33NTOBACO.dat
Ro226 at 185.88 kev is ambiguously assigned; component has been removed.

U235 at 185.88 kev is ambiguously assigned; component has been removed.
Sc 46 is being removed from the component set.

w* Loost-squares Fesults *,*
(interferences)

nuclide energy dps at uCi peak err dev pCI error
kev zero time /L frac (X) (sig) /L (M)

1 K 40 - - - - 2.723E+00

14SI.75 2.723E+00

2 Co 60 - - - - 4.513E-02

1172.75 4.516E-02
1332.17 4.51@E-02

3 T120B - - - - 3.656E-02

582.64 3.656E-02

4 P1214 - - - - 7.874E-02

1.472E-04 - - - - - - - - -

1.472E-04 1.00 100.00 0.00

2.439E-06

2.441E-06 1.00 100.00
2.43BE-06 1.00 100.00

1. 976E-06

1.97FE-OS 1.00 100.00 0.00

4.256E-06

1.472E+02 100.00

2.439E+00 70.71

0.00
0.00

1.976E+00 100.00

4.256E+00 82.62

608.90 6.70DE-02 3.622E-06 1.18 1000.0 -0.47
1119.70 2.715E-01 1.467E-05 0.29 100.00 1.90

5 Pb212 - - - - 5.378E-02

238.60 5.378E-02

6 Pb214 - - - - 6.133E-02

351.99 6.13?E-02

7 Ac228 - - - - 1.427E-r1

910.99 1.427E-01

2.907E-06

2.907E-06 1.00 103.00 0.00

3.3 15E-06

3.315E-06 1.00 100.00 0.00

7.713E-06

7.71SE-06 1.00 100.00 0.00

C. E T.-r7E-04 - - - - - - -

2.907E+00 100.01

3.315E+00 100.00

7.713E+00 100.00

3.367E+"2 103.00

25
26
27

4 <S

4.254E-02
2.857E-01
4.763E-02

100.0
100.0
100.0

75.
830.
120.

0

a U-7C
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The follo

Do 7

Sc 46

Cr 51

Mt 54

Fe 59

Co 58

Zn 65

Unable to

Zr 95

Unable to

No 94

Nb 95

Unable to

Unable to

Unable to

Ru 103

Ru [06

AgmI IC

Sn 113

Sn125

Sn r17m

Sb 124

Sb125

Unablo to

1.00 100.00 0.001080.26 6.229E+00 3.367E-04

wing are upper limit values:

- - - - 2.054E+00 1.110E-04

- - - - 1.419E-01 7.672E-06

- - - - 1.208E+01 6.530E-04

- - - - 5.148E-02 2.783E-06

- - - - 1.084E+00 5.859E-05

- - - - 1.623E-01 8.774E-06

- - - - 1.248E-01 6.745E-06

compute upper limit for Zr 89 ,

- - - - 3.815E-01 2.062E-05

compute upper limit for Zr 97 ,

- - - - 3.511E-02 1.898E-06

- - - - 8.213E-01 4.439E-85

compute upper limit for Nb 97 ,

compute upper limit for Nb 95m,

compute upper limit for to 99 ,

- - - - 1.206E+00 6.516E-05

- - - - 7.131E-01 3.855E-05

- - - - 1.998E-01 1.O88E-05

- - - - 1.355E-01 7,322E-06

- - - - 1.302E+05 7.039E+00

- - - - 1.156E+02 6.247E-03

- - - - 5.626E-01 3.041E-05

- - - - 2.9S2E-01 1.601E-O5

conput uppor limit for SM127

Tdetay

Tciecay

Tdecay

Tdecoy

The cay

Tdecod

Lint '-o to compLto uppr I ii for Tr-132 ,T

0D
Ce

- - - - 1.110E+02 100.00

- - - - 7.672E+00 100.00

- - - 6.530E+02 100.00

- - - - 2.783E+00 100.00

- - - 5.859E+01 100.00

- - - 8.774E+80 100.00

- - - 6.745E+00 100.00

20*TI/2.

- - - 2.062E+01 100.00

20*Tl/2.

- - - 1.898E+00 108.08

- - - 4.439E+01 100.00

20*TI/2.

20*TI/2.

20*T1/2.

- - - 6.516E+01 100.00

- - - 3.855E+01 100.00

- - - 1.O8SE+01 100.00

- - - 7.322E+00 100.00

- - - 7.039E+06 100.00
- - - 6.247E+03 100.00

- - - 3.041E+01 100.00

- - - 1.601E+01 100.00

20*Ti/2.

Tr"Ocay > 20*TI/2.
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To1291

Unable ti

1131

Unable it

Unable tc

Cs134

Cs136

CS137

8o140

Unable tc

Ce 141

Unable to

Co 144

EL-154

Eu 155

Hf 175

Hf 181

Ta 182

Pb2 10

Ro226

U235

Unable to

Ar241

D comaputc

) compute

a compute

compute

Compute

- 3.786E+01

9 upper limit

2.162E+05

upper limit

upper limit

2.443E-lI

3.797E+02

3.709E-02

1.509E+03

upper limit

1. 102E+00

upper limit

2.435E-01

3. 149E-0l

9.148E-02

1.295E-01

6.271E-0 I

5.112E-01

:.990E+02

4.650E-01

9.465E-02

upper I mit

I.611E-0I

2.047E+83 100.082.047E-03 -

for Tel3Im.

1.169E+01 -

for 1132

for 1133

1.321E-05 -

2.052E-02 -

2.005E-0 -

8.155E-02 -

for Lol40 , T

5.956E-05 -

for Cel43 ,

1.300E-05 -

1.702E-05 -

4.945E-06 -

6.999E-06 -

3.39DE-05 -

2.763E-05 -

1.076E-02 -

2.514E-05 -

5.116E-06 -

for Np239 To

6.705E-06

20*T1I/2.Tdecay >

Tdecoy 

Tdecay >

Tdecoy >

'decoy>

ecay >

- - - 1.169E+07

20*TI/2.

20*TI/2.

- - - 1.321E+01

- - - 2.852E+04

- - - 2.805E+00

- - - 8.155E+04

20*T1/2.

- - - 5.956E+01

20*T1/2.

- - - 1.300E+01

- - - 1.702E+01

- - - 4.945E+00

- - - 6.999E+00

- - - 3.390E+01

- - - 2.763E+01

- - - 1.076E+04

- - - 2.514E+01

- - - 5.116E+00

20*T1/2.

- - - - - - - - 8.705E+00 100.03

following pooks wore not identified:
enorlu eacm-ncas/'roc pctorr CI *

47.53 1.5036E-01 45.0 0.0000000
54.24 1.4812E-01 99.0 0.000000
75.57 3.2E5EE-02 103.0 f. OCOf 003

14-.v~ AIC CXICC?2

100.00

100.00

100.00

100.00

100.860

100.00

108.00

100.08

100.00

100.00

100.00

100.00

100.00

100.00

100. 0

eC
C',

oh:

H

The

2
3

C



7 198.80 3.4457E-02 97.6 0.0000080
9 329.8B 4.9729E-02 38.6 3.4184544E-04

11 510.79 2.6374E-02 100.0 0.5500812
13 595.31 2.9687E-02 100.0 0.000000
15 727.03 3.2541E-02 100.0 0.0000000
16 846.62 3.5207E-02 100.0 0.0000000
17 867.73 3.6603E-02 42.4 5.3796594E-13
19 968.56 4.6056E-02 100.0 0.5256018
21 1012.79 3.8158E-02 100.0 0.0000100
24 1204.64 4.3852E-02 100.0 0.6000000
27 1764.14 4.7632E-02 100.0 5.1821764E-03

If CI > 0 Confidence threshold was not exceeded
CI = 0 Energy Window test failure
Cl - -1 Extreme Half Life test failure
Ci = -2 Extreme As. Comma comparison test failure
Cl = -3 Unable to estimate area of Assoc. Gamm

e
C
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Raygun - RSX Version I-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-36-A 92-02743-L-l
Weight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REA
LIV

Deed time:

Detector: K

(26-MR-1992 15:39:20)

24-Sep-1991 at 7:10:00

6-Mar-1992 at 13:06:00

164.2d ( 14190960. seconds)

L TIME 2.81d ( 242634.00 seconds)
E TIME 2.81d 242596.00 seconds)

0.02 percent

pos 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116,2effmarna. K

Spectrum from file : 5452936A.K;l

BacKground subtractions from file: ve:[ 1l6,2BacKg. K

Peck Region
end

54.
75.
94.
143.
187.
241.
297.
338.
352.
515.
584.
596.
610.
646.
869.
912.
969.
992.

1121.
1176.
12S.
12E4.

35-7.

channel start

53.1
74.7
92.2

139.1
184.9
237.9
294.2
337.3
351.0
509.6
582.1
594.9
608.3
642.9
845.9
910.1
967.9
991.9
112L.0
1172.7
1235.0
12< . 0
1Jc-.S

52.
73.
91.

138.
184.
235.
294.
336.
350.
506.
580.
594.
E07.
642.
C44.
908.
S63.
991.

1119.
1163.
125E.
I 25.

Gross
counts

4249.
3794.
4702.
3406.
3696.
4722.
109.
1142.
1185.
3351.

905.
539.
800.
645.
677.
510.
612.
154.
230.
431.
65.

Net Energy Gammas Err System
area ++ (KeV) /sec X SD bkgd

292. *
364.*
570.*
338.
416.*
477.*
162.*
121 .*
238 .*

1592. *
227. *
I 17.*
258.*
54.
188.*
185.*
177.*
26.

£1 .
22.*
2.2.

1775.

53.89
75.44
92.92

139.77
185.62
238.60
294.83
337.93
351.61
510.34
582.52
595.41
608.75
643.32
846.21
910.36
968.21
992.17

1120.21
1172.86
1236.12
1294.5 C
1425.75

8.971E-02
3.548E-02
2.468E-02
5.546E-02
1.852E-02
2.075E-02
2.204E-02
2.366E-02
2.393E-02
2.850E-02
3.866E-02
3. 105E-02
3.136E-02
3.147E-02
3.74E-02
3.726E-02
7.326E-02
4.095E-02
4.536E-02
4.535E-02
4. 704E-02
4.47 1E-02
5.141 E-01

I sor-f2

100.0
100.0
100.0
23.8

100.8
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
96.3

100.0
100.0
100.0
100.0
100. 0

188.6

180.0
116.8L

165.
526.
475.

0.
450.
706.
155.
54.

357.
1607.
145.
87.

287.
0.

193.
137.
80.
0.

77.
75.
49.
0.

755.

e

C

Ct



-I

1623.0 1623.
1662.0 1662.
1765.0 1761.

1623.
1662.
1769.

35.
30.

289.

) 5 )

12.
II.*

152.*

1622.91
1G61.89
1764.81

4.843E-02
4.545E-02
5.60BE-02

10.0
100.0
100.0

0.
24.
1e.

++ Not Peak Area aboW the Compton Continuum before correction for system
background. Values flogged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/seo).

Gamma-ray and nuclide lookup from file: ve:[116,3)NTDBAC.dat
Ra226 at 185.62 kev is ambiguously assigned; component has been
U235 at 185.62 kev is ambiguously assigned; component has been

Sc 4G at1120.21 kev is ambiguously assigned; component has been
ToI2 ot1120.21 Kev is ambiguously assigned; component has been

removed.
removed.
removed.
removed.

** Least-squares Results A*

nuclide energy dps at
Kev zero time

I K 40 - - - - 4.901E+80

1490.75 4.901E+00

2 Co 60 - - - - 4.620E-02

1172.86 4.820E-02

3 T1208 - - - - 4.887E-02

5S2.52 4.887E-82

4 81214 - - - - 8.149E-02

C

(interferences)

uCi peak err dev PCI
/L frac () (sig) /L

2.649E-04

2.649E-04 1.00 100.00 0.00

2.606E-06 - - - - - - - - -

2.606E-06 1.00 100.00 0.00

2.642E-06

2.642E-06 1.00 100.00 0.00

4.405E-06

error
(W)

2.649E+02 100.01

2.60E+00 100.01

2.642E+00 100.00

4.405E+00 83.57

608.75 6.983E-02 3.775E-86 1.17 100.00 -0.41
1120.21 3.074E-01 1.661E-05 0.27 100.00 1.82

5 Pb212 - - - - 5.675E-02

23.60 5.675E-02

6 Pb214 - - - - 7.703E-02

3.068E-06

3.066E-06 1.00 100.00 0.00

4.164E-06

3.068E+00 100.00

4.164E+00 73.30

294.83 1.148E-01 6.206E-06 0.67 100.00 0.82
351.61 6.495E-02 3.511E-O 1.19 100.00 -0.46

7 Pc 2 2 P - - - - 1.71IE-01 9.247E-6G---6 --- 9.247E+0D 72.12

37.f" 2.225F-Cl 1.203E-05 0.77 10.00 0.57
'I n. - 6 1.4-E--r3l V.0 13E-[H 1.15 IF5.CO -0.38

25
26
27



I

The following are upper l imit values:

Be 7

Sc 4E

Cr 51

Mn 54

Fe 59

Co 58

Zn 65

Unable t

Zr 95

Unable to

Nb 94

Hb 95

Unable to

Unable to

Unable to

Ru 103

Ru106

Ag 11Gm

Snl 13

Sn125

Sn1 17m

Sb 124

Sb125

Unable to

Uneblo to

- - - - 2.227E+00

- - - - 1.59SE-01

- - - - 1.393E+01

- - - - 5.213E-02

- - - - 1.235E+00

- - - - 1.94DE-01

- - - - 1.399E-01

a compute upper limit

- - - - 4.132E-01

compute upper limit

- - - - 3.71E-02

- - - - 9.602E-01

compute upper limit

compute upper limit

compute upper limit

- - - - 1.328E+00

- - - - 9.852E-01

- - - - 2.159E-01

- - - - 1.471E-01

- - - - 1.887E+05

- - - - 1.493E+02

- -- -6.19BE-01

- - - - 3.129E-01

compute upper limit

cerrute upper I imit

- - - - - 1.204E+02

- - - - - 8.64@E+00

- - - - - 7.52E402

- - - - - 2.8113E+00

- - - - 6.675E+01

- - - - 1.049E+01

1.204E-04 - - -

8.64DE-06 - - -

7.528E-04 - - -

2.018E-06 - - - -

6.675E-05 - - - -

1.049E-05 - - - -

7.561E-06 - - - -

for Zr 89 , Tdecay

2.233E-05 - - - -

for Zr 97 , Tdecay

2.005E-06 - - - -

5.190E-05 - - - -

for Nb 97 . Tdecay

for Nb 95m, Tdecay

for Mo 99 , Tdecay

7.181E-05 - - - -

5.325E-05 - - - -

1.167E-05 - - - -

7.950E-0G - - - -

1.020E+01 - - - -

8.069E-03 - - - -

3.350E-05 - - - -

1.691E-05 - - - -

for Sb127 , Tdecay

for Tol32 - Tdocay

100.00

100.00

100.00

100.00

100.00

100.00

IOn.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

2.368E+33 1M3.00

1 /

0
C

C
A.
"I

- - - - (.bLU----7.561E+00

> 20*T1/2.

- - - - 2.233E+01

> 20*T1/2.

- - - - 2.005E+00

- - - - 5.190E+01

> 20*T1/2.

> 20*T1/2.

> 20*TI/2.

- - - - 7.IBIE+01

- - - - 5.325E+01

- - - - 1.167E+01

- - - - 7.950E+00

- - - - 1.020E+07

- - - - 8.069E+03

- - - - 3.350E+01

- - - - 1.691E+01

> 20*T1/2.

> 20*TI/2.

Tr12Em - - - - 4.417E+01 :7. .-'E-r3
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Unable tc

Unable tc

Unable tc

Unable to

Cs 134

Cs 136

Cs137

Be 140

Unoble to

Ce 141

Uncble to

Ce144

Eu154

EuL 155

Hf 175

Hf 181

To182

Pb2lD

Rc226

U235

U236

Unable to

Pm241

compute upper limit

compute upper limit

compute upper limit

compute upper limit

- - - - 2.64SE-01

- - - - 5.103E+02

- - - - 3.979E-02

- - - - 2.018E+03

compute upper limit

- - - - 1.280E+00

compute upper limit

- - - - 2.5SGE-01

- - - - 3.274E-01

- - - - 9.705E-02

- - - - 1.404E-01

- - - - 6.996E-01

- - - - 5.647E-C'1

- - - - 2.052E+02

- - - - 4.98DE-01

- - - - 1.018E-01

- - - - 9.153E+00

compute upper limit

- - - - 1.702E-01

for Te131m.

for 1131 ,

for 1132 ,

for 1133 ,

1.431E-05

2.758E-02

2. 151E-06

1;09IE-0 I

for Lu4l ,

6.921E-05

for CP 43 ,

1 .39SE-05

I .770E-05

5.24SE-06

7. 59 1 E-06

3.78 1E-05

3.053E-05

1. 109E-02

2.692E-05

5.50DE-06

4.947E-04

for Np239

3.201E-06

Tdecoy

Tdecay

Tdeco y

Tdecoy

Tdecay

Tdecay

Tdecay

20*TI/2.

20*TI/2.

26*Tl/2.

20*Tl/2.

- - - 1.431E+01

- - - 2.758E+04

- - - 2.151E+00

- - - 1.091E+05

20*TI/2.

- - - 6.921E+01

20*TI/2.

- - - 1.396E+01

- - - 1.770E+01

- - - 5.246E+00

- - - 7.591E+00

- - - 3.701E+01

- - - 3.053E+01

- - - 1.109E+04

- - - 2.692E+01

- - - 5.50@E+00

- - - 4.947E+02

20*T1/2.

- - - 9.201E+00

following poks w.re not Identified:
rnfrrr gomrz/Erc pcterr CI I

5.8.9 .976SE-02 100.0 0.0000000
7L.44 3.A-35E-02 100.0 0.000000
S-.92 2. :7F--C' 100.0 0.60W..00

C

100.00

100.00

100.00

1t0.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

The

2
3
4
10



595.41 3.104BE-02
643.32 3.1468E-02
846.21 3.7402E-02
968.21 7.3256E-02
992.17 4.0946E-02
1236.12 4.704SE-02
1294.B 4.4706E-02
1593.09 4.6094E-02
1622.91 4.8435E-02
1661.89 4.544?E-02
1764.01 5.607?E-02

10n.8
100.0
100.0
96.3

100.0
108.0
100.0
100.0
100.0
100.0
100.0

0.0000000
0.0000000
0.0000000
7.689408BE-02
0.0000000
3.4748489E-05
0.0000000
0.0000000
0.0008800
8.0000000
1.5632499E-03

If C! > 0 Confidence threshold was not exceeded
CI - 0 Energy Window test failure
CI = -1 Extremo Half Life test failure
C1 - -2 Extreme As. Gamma comparison test failure
CI = -3 Unable to estimate area of Assoc. Gamna

1Co

C'

)

12
14
15
17
le
21
22
24
25
26
27



1 ) I

(26-mR-1992 15:44:33)

13-Hov-1991 at 9:28:00

9-Mtr-1992 at 8:37:00

117.8d ( 10105740. seconds)

REAL TItE 29.46h ( 182444.00 seconds)
LIVE TI1E 28.45h ( 102428.99 seconds)

0.01 percent

pos 0 8 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:(l6,23ffmarno. K

Spectrum from file : 5452937A.K;1

Background subtractions from file: ve:(116,13Backg. K

Peak Region
channel start end

53.6
74.5
92.2

185.0
238.1
294.1
351.2
510.1
562.9
568.0
582.3
608.3
746.1
846.5
898.9
911.0

1126. I
1322.0
1461.3
1701.G
1765.3
1891.1
194C.V

51.
72.
91.

182.
237.
294.
350.
503.
562.
567.
580.
606.
746.
845.
897.
908.

1119.
1331.
1457.
1701.

I 31.1c, 

55.
77.
94.

186.
241.
295.
352.
513.
563.
569.
583.
610.
747.
847.
899.
914.

1122.
1334.
1455.
1701.
1769.
1E2.
11<45.

Gross Net Energy Gammas Err System
counts area ++ (KeV) /sec x SD bKgd

29B4.
3153.
2075.
1969.
1576.
433.
609.

1516.
156.
223.
310.
536.
104.
148.
108.
309.
144.
El.

620.
17.

121.
-C.
15.

224.*
197. *
286.*
231.*
326.*
48. *

200.*
635. *

32.
36. *
75.*

247.*
22.
42. *
24.

109.*
68.*
36 .*

523.*
9.

71.*
10.

54.25
75.05
92.77

185.48
238.60
294.56
351.53
510.32
563.09
568.21
582.53
608.43
746.14
846.46
898.79
910.88

1119.88
1331.61
1460.75
1700.29
1764.51
1858.28
19,8 .09

2.537E-81
5.558E-02
4.666E-82
2.856E-02
3.159E-02
3.569E-02
3.738E-02
4.564E-82
4:568E-02
4.625E-82
4.632E-02
1.463E-01
5.338E-02
5.849E-02
5.643E-02
8.565E-02
7.185E-02
6.745E-82
5.382E-01
7.255E-02
7.666E-02
8.341-02
8. 678E-02

58.4
180.8
100.6
100.8
100.0
100.8
100.0
100.0
100.0
100.0
100.0
72.1
100.0
100.0
100.0
92.1
81.3

100.0
100.0
100.0
100.80
100.0
l00.0

70.
222.
200.
190.
298.
66.
151.
679.

0.
18.
61.

121.
0.

82.
0.

58.
33.
29.

319.
0.

46.
0.
A.

Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-37-A 92-02744-L-1
Wight: 0.56000 L

Irrodiat ion date:

Count date:

Decay:

Count times:

Dead time:

Detector: K

A

0
C

C
C': 1

2
3
4
5
6
7
8
9

10

12
13
14
is
16
17
16Is
19
20
21
22
23



I i
I )

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flagged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

Gomma-ray and nuclide lookup from f ile: ve":[16.3JNThBACO.dat
Ro226 at IB5.48 Kev is ambiguously assigned; component has been removed.
U235 at 185.48 kev is ambiguously assigned; component has been removed.
Sc 46 is being removed from the component set.

** Least-squares Results **

nuclide energy dps at
kev zero time

I K 45 - - - - 5.055E+00

1460.75 5.055E+00

2 Co 61 - - - - ?.03BE-02

1331.61 7.03SE-02

3 T1298 - - - - 5.764E-02

582.53 5.764E-02

4 i214 - - - - 3.866E-01

608.43
1119.88
1764.51

3.258E-01
4.868E-01
5.027E-0 I

5 Pb212 - - - - 8.236E-02

23B.60 8.236E-02

6 Pb214 - - - - 1.012E-01

351.53 1.012E-01

7 Ac228 - - - - 3.354E-01

910.8 3.354E-01

(interferences)

uCi peak err dew
/L froc (9) (sig)

2.732E-04 - - - - - - - - -

2.732E-04 1.00 100.00 0.00

3.804E-06

3.804E-06 1.00 100.00 0.00

3.115E-06

3.115E-OG 1.00 100.00 0.00

2. 090E-05

1.761E-05
2.632E-05
2.718E-05

4.452E-06

1.19 72.12
0.79 81.28
0.77 100.00

PCI error
/L (X)

2.732E+02 100.08

3.804E+00 180.80

3.115E+00 100.08

2.090E+01 48.50

-0.75
8.74
0.67

4.452E-06 1.00 100.00 0.00

5.472E-06

5.472E-06 1.00 100.00 0.00

1.013E-05

1.813E-05 1.00 92.15 0.00

4.452E+00 100.00

5.472E+00 100.00

1.813E+01 92.15

The following are upper limit values:

Fe 7 - - - - 1.685E+00 1.019E-04

Sc 46 - - - - 1.66E-Cl S.O22E-06

- - - - - - - - 1.019E+62 100.0

- - - - - - - - 9.822E+00 100.00

e
C.:

I-,

C.:



I

Co 58

Zn 65

Unable t

Zr 95

Unable tc

Nb 94

Nb 95

Unable to

Unable to

Unable to

Ru 103

Ru 188

AgI IOm

Sn 113

Sn 125

Sn II?m

Sb 124

Sb 125

Unable to

Unable to

TelI29m

Unable to

1131

Cr

Mn

Fe

51

54

59

- - - - 6.673E+00 3.607E-04

- - - - 7.748E-02 4.18SE-06

- - - - 9.320E-01 5.038E-05

- - - - 1.662E-01 8.983E-06

- - - - 1.794E-Rl 9.69SE-06

compute upper limit for 2r 89 ,

- - - - 3.839E-01 2.075E-05

compute upper limit for Zr 97 ,

- - - - 5.7?IE-02 3.125E-06

- - - - 5.558E-01 3.005E-05

I compute upper limit for Nb 97 ,

compute upper limit for Nb 95m,

compute upper limit for Mc 99

- - - - 7.SSOE-01 4.259E-05

- - - - 1.361E+00 7.359E-05

- - - - 2.993E-01 1.61BE-05

- - - - 1.729E-01 9.348E-86

- - - - 7.584E+03 4.10E-01

- - - - 2.174E+01 1.175E-03

- - - - 5.743E-01 3.104E-05

- - - - 4.568E-01 2.469E-05

compute upper limit for Sb127

compute upper limit for Tel32

- - - - 2.474E+61 1.337E-03

compute upper limit for Tel31m,

- - - - ?.907E+03 4.274E-01 - - - - - - - 4.274E+05 100.00

Unable to computo upprr limit for 1132 ..,

Tdecay

Tdecay

Tdecay

Tdecay

Tdecay

Tdecay

- - - - 3.60?E+02 100.00

- - - - 4.188E+00 100.00

- - - 5.038E+01 100.00

- - - 8.983E+00 100.00

- - - 9.698E+00 100.00

20*TI/2.

- - - 2.075E+01 100.00

20*TI/2.

- - - 3.125E+00 100.00

- - - 3.005E+01 100.00

20*TJ/2.

20*TI/2.

20*TI/2.

- - - 4.259E+01 100.00

- - - 7.359E+01 100.00

- - - 1.6l8E+01 10.00

- - - 9.348E+00 100.00

- - - 4.10E+05 100.00

- - - 1.175E+03 100.00

- - - 3.104E+01 160.00

- - - 2.469E+01 100.00

20*T1/2.

20*T1/2.

- - - 1.337E+83 100.00

20*T1/2.

-a,
I-

-'I
C

Tdeccy > 20*TI/2.



4113

Unable to compute upper limit for 1133

Cs 134

Cs 136

Cs13?

Ba 140

Unable to

Ce 141

Unable to

Ce144

Ev 154

Eu 155

Hf 175

Hf 181

To 182

Pb210

Ra226

U235

1236

Unable to

Am241

taomputIe

compute

compute

3.953E-01

6.106E+01

6.221E-02

2.321E+02

upper limit

7.172E-01

upper limit

3.564E-01

5.323E-01

1. 485E-0 I

1.413E-01

4. 962E-0 I

6.475E-0 I

4.418E+02

7.511 E- I

1. 52SE-0 l

1.476E+O1

upper l imit

2.62BE-01

2.137E-05

3.300E-03

3.363E-06

1.255E-02

for Lal40

3.077E-05

for Ce143

1.926E-05

2.877E-05

8.026E-06

7.63@E-06

2.682E-05

3.50DE-05

2.38SE-02

4.06BE-05

8.241E-06

7.977E-04

for Np239

1.421E-05

Tdecay >

, Tdecay >

, Tdcecay >

20*TI/2.

- - - 2.13?E+01

- - - 3.300E+83

- - - 3.363E+00

- - - 1.255E+04

20*T1/2.

- - - 3.O77E+01

20*T1/2.

- - - 1.926E+01

- - - 2.87?E+01

- - - 8.026E+00

- - - 7.638E+00

- - - 2.682E+01

- - - 3.500E+01

- - - 2.388E+84

- - - 4.858E+01

- - - 8.241E+00

- - - 7.977E+02

100.00

180.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.03

Tdecay > 20*TI/2.

- 1.421E+01 100.00

following peaKs were not identified:
energy gammas/sec pcterr C I X

54.25 2.5372E-ol 58.4 0.0000000
75.05 5.5582E-02 100.0 0.0000000
92.77 4.6684E-02 100.0 0.0000000
294.56 Z.5667E-02 100.0 0.5133067
510.32 4.5644E-02 100.0 1.6628256E-02
563.09 4. 5599E-62 100.0 3.6827622E-08
568.21 4.624SE-02 100.0 2.1265719E-06
746.14 5.3377E-02 100.0 0.0000000
S4.4; 5.s49sE-02 100.0 0.Ot00§flOD
CSJ.7 5.6432E-02 100.0 O.QIUSOVM
IT--. 7.2554E-02 100.0 S.CC$

C
C

C
.4
k

The
*

2
3
6

9
to
13
14
15

20



22 1890.28 8.3411E-02 1006. B.686686
23 1948.09 B.67SIE-02 100.0 0.0000000

If C! > 0 Confidence threshold was not exceeded
Cl = 0 Energy Window test failure
Cl = -l Extr.em Half Life test failure
Cl = -2 Extreme As. Gana comparison test failure
CI - -3 Unable to estimate area of Assoc. Gamma

C

CI
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Raygun - RSX Version 10-Jon-9S

Analysis performed by: E. A. LEPEL

Samplo: 54529-38-A 92-02745-L-I
Lieight: 0.50000 L

Irradiat ion date:

Count date:

Decay:

Count times: REA
LIV

Dead time:

Detector: K

(26-MR-1992 15:44:56)

13-Hov-1991 at 10:23:00

10-Mr-1992 at 13:13:00

118.1d ( 10205400. seconds)

L TIME 20.05h ( 72192.000 seconds)
TIlME 20.05h ( 72181.000 seconds)

0.02 percent

pos 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116.2effmrna. K

Spectrum from file : 5452938A.K;1

Background subtractions from file: ve:'116,128ackg. K

Peak Region
channgl start and

Gross Net Energy
counts area ++ (KeV)

Gammas Err System
/sac X SD bKgd

52.8 51.
65.0 61.
92.0 91.

185.1 184.
238.2 233.
351.1 350.
510.1 507.
5B2.8 582.
595.9 594.
608.5 604.
646.1 649.
846.5 842.
911.1 5109.
990.0 Ks9.
1120.2 1119.
1163.0 1163.
1173.1 1172.
1462.4 1459.
1549.1 1540.
159C.[ 1,'5f0.
1766.5 1765.
1769.9: 1769.
1777.7 1776.

77. 1779.

55.
66.
93.
lB8.
240.
353.
514.
584.
597.
610.
649.
847.
912.
990.

1121.
1163.
1175.
1466.
1541.
1590.
1769.
1770.
1777.
1781.

2112.
2252.
1128.
1388.
1669.
550.
877.
183.
210.
448.
98.

204.
144.
53.
81.
29.

100.
426.

27.
19.
67.
2D.
15.

189.* 53.41
129. 65.61
162.* 92.54
160.* 185.58
219.* 238.60
174.* 351.40
474.* 510.25
70.* 582.89
47.* 595.98
180.* 608.61
21. 648.19
56. * 846.36
58.* 910.95
21. 989.69
37.* 1119.78
15. 1162.58
39.* 1172.69

355.* 1460.75
10. 1539.32
11. 1589.19
45.* 1765.52
11. 1760.87
7. 1775.97
9. 1777.97

1
2
3
4
5
6
7
8
9
10

12
13
14
15
16
17
18
19

20
21
22
27
2<

3.374E-01
1.906E-01
4.613E-02
3.410E-82
3.819E-02
6.796E-02
5.142E-02
5.273E-02
5.653E-02
1.559E-01
5.812E-82
6. 970E-02
7. 175E-02
6.963E-02
7.870E-02
8.144E-02
8. 526E-02
4.81 IE-f1
9. 159E-02
9.239E-02
8.276E-02
8. 168E-02
7. 236E-02
7.7 1IE-02

50.0
51.4

100.8
100.0
100.0
100.0
100.0
100.0
100.0
61.8

100.0
100.0
100.0
100.0
100.8
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

49.
0.

141.
134.
210.
106.
478.
43.
26.
B5.

0.
58.
41.

0.
23.
0.

22.
225.

0.
0.

32.
0.
0.
0.



/ 1

25 2033.0 2033. 2033. 10. 6. 2031.79 9.611E-02 100.0 0.

++ Net Peak frea above the Compton Continuum before correction for system
background. Values flagged with a * are subsequently corrected for
system background before calculot ion of absolute emission rate (gams/sec).

Gomma-roy and nucl ide lookup from file: ve:[116,33NTOBACO.dat
Ra226 at 185.58 kev is ambiguously assigned; component has been removyd.

U235 at 185.58 kev Is ambiguously assigned; component has been removed.
Sc 46 is being removed from the component set.

*i Least-squares Results **
(interferences)

nuclidD energy
kev

I K 43 - - - -

1460.75

2 Co 60 - - - -

1172.69

3 T1208 - - - -

582.89

4 Bi214 - - - -

608.61
1119.78
1765.52

5 Pb212 - - - -

238.60

6 Pb214 - - - -

351.40

7 Ac22 - - - -

910.95

The following are

dps at
zero timo

4.586E+00

4.586E+00

8.910E-02

8.910E-02

6.563E-02

6. 563E-02

3.932E-01

3.472E-0l
5.333E-0 I
5.428E-0l

9.966E-02

9.966E-02

1.844E-01

1.844E-01

2.811 E-1

2.811 E-0

Lipper limit

uCi
/L

2.479E-04

2.479E-04

4.816E-06

4.816E-06

3.548E-06

3.548E-06

2.126E-05

1.677E-05
2.883E-05
2.934E-05

5.387E-06

5.387E-06

9.970E-06

9.970E-06

1.519E-05

I .519E-C5

voluns:

peak err dev pCi error
frac (W)

1.80 10.0

1.00 100.00

1.00 100.00

1.13 61.78
0.74 100.00
0.72 100.00

1.00 100.00

1.00 100.00

1.00 100.00

(sig)

0.00

0.00

0.00

-8.62
0.76
8.80

0.00

0.00

0.00

A

2.479E+02

X)

100.00

4.816E+00 100.01

3.548E+00 100.00

2.126E+01 47.51

5.387E+00 100.00

9.970E+00 100.00

1.519E+01 100.01

N' 7 - - - - 2.210E+fl 1.195E-4 0.

e

1.195E+C2 103.00



I) ) ) 7

So 46

Cr 51

Mh 54

Fe 59

Co 58

Zn 65

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Unable to

Unable to

Ru I3O

RuIBE

Ag Ir

Sn 113

-a-p

comp

comp

romp

co-

-a-p

ca-p

com

cOmp

- - 2.191E-01 1.136E-05

- - 7.965E+00 4.305E-04

- - 9.492E-02 5.125E-06

- - 1.159E+00 6.267E-05

- - 2.251E-01 1.217E-05

- - 2.430E-01 1.314E-05

pute upper limit for Zr 89 ,

- - 4.657E-01 2.518E-05

ute upper limit for Zr 97 ,

- - 6.719E-02 3.632E-06

- - 6.927E-01 3.744E-05

ute upper limit for Nb 97 ,

pute upper limit for Nb 95M.

ute upper limit for Mo 99

- - 9.667E-01 5.225E-05

- - 1.674E+00 9.051E-05

- - 3.197E-01 1.72BE-05

- - 2.063E-01 1.115E-05

- - 9.704E+03 5.245E-01

- - 2.679E+01 1.449E-03

- - 6.257E-01 3.382E-B5

- - 5.157E-01 2.79E-05

ute upper limit for Sbl27

ute upper limit for Te132 ,

- - 3.II6E+01 1.64E-03

ute upper limit for Teli31m.

Tdecoy

Tdecay

Tdecay

Tdecoyj

Tdetay

Thecog

- -e-o-

Tdecay

- - - - - - 5.60'7E+l5 10.G3

- - - 1.136E+01 100.00

- - - 4.305E+02 100.00

- - - 5.125E+00 100.00

- - - 6.267E+01 100.00

- - - 1.217E+81 180.00

- - - 1.314E+01 180.00

20*TI/2.

- - - 2.510E+01 100.00

20*TI/2.

- - - 3.632E+00 100.00

- - - 3.744E+01 100.00

20*TI/2.

20*T1/2.

28*T/2.

- - - 5.225E+01 100.00

- - - 9.851E+01 100.00

- - - 1.728E+01 100.00

- - - 1.115E+01 100.00

- - - 5.245E+05 180.00

- - - 1.448E+03 100.00

- - - 3.382E+01 180.00

- - - 2.788E+01 100.00

20*TI/2.

20*TI/2.

- - - 1.684E+03 100.80

20*TI/2.

eC

'I

Sn125

Sn I17m

Sb 124

Sb 125

Unable to

Unable to

To 12,m

Unable to

) - i

1131 - - - - 1.037E+-4 5. CI7E-1 I
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Unable to compute upper limit for

Unable to

Cs 134

Cs136

Cs137

Bc149

Unable to

Ce141

Unable to

Ce 144

Eul54

Eu 155

Hf 175

Hfi 18

Ta02

Pb2lO

Ra226

U235

U2313

Unable to

Am241

compute upper limit

- - - - 4.715E-01

- - - - 7.241E+01

- - - - 6.994E-02

- - - - 2.963E+02

compute upper limit

- - - - 8.843E-01

compute upper limit

- - - - 4.286E-01

- - - - 5.677E-01

- - - - 1.759E-01

- - - - 1.680E-01

- - - - 6.144E-01

- - - - 8.200E-01

- - - - 5.266E+02

- - - - 9.330E-01

- - - - 1.917E-01

- - - - 1.736E+01

compute upper limit

- - - - 3.092E-01

1 -
1

1132

for 1133

2.549E-05

3.914E-03

3.780E-06

I .601E-02

for Lol4O0

4.780E-05

for Ce143

2.316E-05

3.069E-05

9.505E-06

9.080E-06

3.321E-05

4.432E-05

2.847E-02

5.043E-05

1.036E-05

9.386E-04

for Np239

1.671E-05

Tdecoy

Tdecay

Tdecoy

Tdecay

20*T1/2.

20*T1/2.

; - - 2.549E+01 100.00

- - - 3.914E+03 i30.00

- - - 3.780E+00 100.00

- - - 1.601E+04 100.00

20*T /2.

- - - 4.780E+01 100.00

20*TI/2.

- - - 2.316E+01 100.00

- - - 3.069E+01 100.00

- - - 9.505E+00 100.00

- - - 9.868E+00 100.00

- - - 3.321E+01 100.00

- - - 4.432E+01 100.00

- - - 2.847E+04 100.00

- - - 5.043E+01 100.00

- - - 1.036E+01 100.00

- - - 9.386E+02 100.00

20*TI/2.

- - - 1.671E+01 100.00

following peaks wore not identified:
energy gam.ma/sec pctcrr CI 0

53.41 3.3744E-Il 50.0 0.0000000
65.61 1.9064E-61 51.4 0.0000006
92.54 4.6133E-C2 100.0 0.0000000

510.25 5.141&E-02 100.0 1.7510243E-62
595.S3 5.6525E-C2 I11E.0 0.000G000'
648.19 S.123E-C2 100.0 0.000060
C'§.E -C C.87E3-F? Ir. D .tF00000

IC . ijz.77-§? i~% .C~' Ff4.

7
a,

N]
0

The
t

2
12

12
G. C L .Dcsj
r . [" - D ,



19 1539.32 9.1595E-02 100.0 0.0000000
20 1589.19 9.2387E-02 100.0 1.7737327E10
22 1768.87 8.1688E-02 100.0 0.0000008
23 1775.97 7.2357E-02 100.0 0.0000000
24 1776.96 7.?106E-02 100.0 0.0000800
25 2831.79 9.6113E-02 100.0 0.0860000

If CI > 0 Confidence threshold was not exceeded
Cl = 0 Energy Window test failure
CI - -1 Extreme Half Life test failure
CI - -2 Extreme As. Ganma comparison test failure
Cl - -3 Unable to estimate area of Assoc. Gamma
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Raygun - RSX Version 16-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-39-A 92-02746-L-1
Ueight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REA
L1V

Dead time:

Detector: K

(26-MR-1992 15:45:11)

12-Noy-1991 at 8:44:06

11-Mor-1992 at 9:21:00

120.Bd ( 18370220. seconds)

L TIME 32.89h ( 115524.08 seconds)
E TIME 32.6Bh ( 115503.99 seconds)

0.02 percent

pos 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116.2jeffmarna. K

Spectrum from file : 5452939A.K;l

BacKground subtractions from file: ve:1I16,138ackg. K

PeaK Region
channel start end

1
2
3
4
5
6
7

9
10
11
12
13
14
15
16
I7
18
19
20
21
22
23
24

53.9
92.1

139.5
185.2
238.1
294.7
351.1
510.5
548.0
582.6
60.8
910.4
968.9

1001.7
1045.9
1120.3
1141.1
1174.0
1281.0
1333.2
1343.9
1378.8
1402..2
1E1.?.

53.
92.

138.
184.
237.
293.
349.
506.
548.
581.
607.
910.
968.
1000.
1045.
1119.
1141.
1173.
1281.
1332.
1343.
157%.
I/v.

57.
93.

140.
187.
240.
297.
354.
513.
548.
563.
612.
913.
970.

1002.
104G.
1122.
1143.
1176.
1281.
1336.
1344.
I 582.
141(E.
185.

Gross Net Energy Gammas Err System
counts area ++ (KeV) /sec X SD bkgd

3389.
1288.
1720.
1876.
1558.
1203.
1210.
1370.

102.
333.
777.
213.
161.
127.
82.
192.
90.

ISO.
33.

126.
45.

171.
Cs.

168.
192.*
186.
248. *
340.*
135. *
265.*
621.*

28.
109.*
367. *

63.*
54. *
32.*
22.
83. *
22.
62. *
13. w
38.*
13.
43.*
r 5.

r 2.0

54.64
92.78

140.12
185.77
238.60
295.16
351.42
510.71
548.12
582.73
608.83
910.12
968.49
101 .28
1045.42
1119.75
1140.52
1173.33
1280.24
1332.39
1343.11
1377. 57
1437.31
1480.75

2.393E-01
3.75SE-02
6. 394E-02
2.745E-02
3.092E-02
3.342E-02
5.911E-02
4.379E-02
4.266E-02
4.636E-02
2.382E-61
5.902E-02
6. 242E-02
6. 168E-02
6.349E-02
8.372E-02
6.558E-82
6.370E-02
6.869E-02
6. 770E-02
6.614E-02
6.862E-02
6. 936E-02
5.573E-0 I

48.5
100.0
38.7
100.0
100.0
108.0
100.0
100.0
100.0
108.0
4?. 1

100.0
100.0
100.0
100.0
70.4

100.8
100.0
100.0
100.0
100.0
70.4

100.0
110.0

0.
226.

0.
214.
336.
74.

170.
765.

0.
69.

137.
65.
38.
18.
0.

37.
0.

36.
14.
32.
0.

17.
19,

359.

e

-4a-



A I

1766.4 1764. 1768.
1861.0 1861. 1861.
1984.0 1964. 1984.
2013.0 2012. 2013.

120. 69.# 1765.04
19. 10. 1859.55
14. 7. 1982.40
22. 9. 2011.34

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flagged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

Gamma-ray
Ra226 at
U235 ot

and nuclide looKup from file: ve:[116,3NTOACO.dat
265.77 kev is ambiguously assigned; component has been removed.
1Et.?? kev is amiguously assigned; component nos been removed.

Sc 46 Is being removed from the component set.

** Leart-squares Results *c

nuclide energy dps at
Kev zero tim

I K 40 - - - - 5.312E+a0

1460.75 5.312E+00

2 Cc 60 - - - - 6.855E-02

(interferences)

uci peak err dev pCI error
/L frac M%) (sig) /L (9)

2.871E-04

2.871E-04 1.00 100.00 0.06

3.705E-06

2.871E+02 100.81

3.705E+00 70.75

1173.33 6.662E-02 3.601E-06 1.03 100.00 -0.18
1332.39 7.072E-02 3.823E-06 0.97 100.00 0.11

3 T1208 - - - - 5.775E-02

582.73 5.775E-02

4 BN214 - - - - 5.348E-01

608.83
1119.75
1765.04

5.304E-01
5.673E-01
5.014E-01

5 Pb212 - - - - .07E-02

238.60 8.087E-02

6 Pb214 - - - - 1.667E-01

3. 121E-06

3.121E-6 1.00 100.00 0.80

2.891E-05

2.867E-05
3.OG6E-05
2.710E-05

4.372E-06

1.01 47.09
0.94 70.38
1.07 100.00

3.121E+00 100.01

2.891E+01 36.47

-0.06
0.28

-0.23

4.372E-06 1.00 100.00 0.00

9.01 E-06

4.372E+00 100.00

9.011E+00 70.77

2D5.16 1.741E-01 9.410E-06 0.96 100.00 0.15
H1.42 1.604E-01 6.671E-06 1.04 100.00 -0.14

2.731E-0 1 1 .478E-S 1.478E+01 73.16

1.?EUF-Cr 3.!C l't.CO -0.64

25
26
27
20

) 2; )

7.645E-02
7. 567E-02
7.642E-02
7. 376E-02

100.0
180.0
100.0
100.0

52.
0.
0.
0.

0
C

*4]

7 rc222

91E14 2.71E-71
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8 U238

The follo

Be 7

Sc 46

Cr 51

Mn 54

Fe 59

Co 58

Zn 65

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

compute upper limit

compute upper limit

- - - - 8.255E-01

- - - - 9.52BE-01

- - - - 2.879E-01

- - - - 1.674E-01

- - - - 9.957E+03

- - - - 2.3-0E+01

- - - - 5.076E-01

- - - - 4.42SFE-M1

968.49 3.984E-01

- - - - 1.045E+01

1001.28 1.045E+01

wing are upper limi

- - - - 1.851E+00

- - - - 1.587E-01

- - - - 6.837E+00

- - - - 7.082E-02

- - - - 9.362E-01

- - - - 1.696E-01

- - - - 1.671E-01

compute upper limit

- - - - 3.767E7-01

compute upper limit

- - - - 5.606E-02

- - - - 6.175E-01

compute upper limit

0.69 100.00 1.09

- - - - - - - - - 5.651E+02 100.00

1.00 100.00 0.00

2, 154E-05

5.651E-04

5.65 1E-04

t V01ues:

I.086E-04

8.577E-06

3.696E-04

3.82SE-06

5.060E-05

9.168E-O6

1.011 E-05

for Zr 89

2.036E-05

for Zr 97

3.038E-06

3.33BE-05

for Nb 97

for Nb 95M

for Me 99

4.462E-05

5.15E-05

1.556E-05

9.046E-06

5.382E-01

1.292E-03

2.744S-05

2.3 EYE-05

Tdecay

Tdecay

Tdecay

100.80

100.00

108.00

100.00

100.00

100.00

100.00

100.00

100.00

10.00

20*T1/2.

20*TI/2.

20*TI/2.

- - - - - - - - 4.462E+01

- - - - - - - - 5.150E+01

- - - - - - - - 1.556E+01

- - - - - - - - 9.046E+00

- - - - - - - - 5.382E+05

-I - - - - - - - 1.292E+03

- - - - - - - - 2.744E+01

- - - - - - - - 2.394E+01

100.08

100.00

100.00

100.00

100.00

100.00

100.00

100.00

- - - - - - - - 1.000E+02

- - - - - - - - 8.577E+00

- - - - - - - - 3.696E+02

- - - - - - - - 3.828E+08

- - - - - - - - 5.060E+01

- - - - - - - - 9.168E+00

- - - - - - - - 1.11E+01

Tdecay > 20*TI/2.

- - - - - - - - 2.036E+01

Tdecay > 20*TI/2.

- - - - - - - - 3.030E+00

- - - - - - - - 3.338E+01

C

C
Unable to

Unable to

Ru 103

Rule6

APolim

SnI 13

Sn125

Sn m 17m

Sb 124

5123

ft

I

I

,

.

,
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Unable 0

Unable t4

Te129t

Unable tC

1131

Unable it

Unable tc

Cs134

Cs136

Cs137

Ea I 4fl

Unable to

Cel4l

Unable to

Col44

Eu154

Eu155

Hf 175

Hf 181

Ta182

Pb2 IC'

Ra226

U235

Unable to

PEi241

)tomprute

3 compute

n - - - -

compute

compute

compute

compute

compute

- - - -

- - - - 4

- - - -

Tho followinn rpnKs wre not ir'ntified:

upper limi4

upper limil

2.471 E+8 I

upper limit

9.431E+03

upper limit

upper limit

3.436E-01

6.791E+D I

5.790E-02

2.694E+02

upper limit

7.331E-ol

upper limit

3.467E-01

4.913E-0 I

1.407E-01

1.311 E-I 1

4.90 1E-l I

6.312E-01

4. 166E+02

7.364E-01

I.5 13E- I

Jppor limit

2.563E-0 1

I for Sbl2? , Tdecay

for Tel32 , Tdecay

1.336E-03 - - - -

for Tel3lm, Tdecay

5.09SE-01 - - - -

for 1132 , Tdecay

for 1133 , Tdecay

1.857E-05 - - - -

3.671E-03 - - - -

3.13E-06 - - - -

1.456E-02 - - - -

for Lol'0 , Tdecay

3.962E-05 - - - -

for Cel43 , Tdecay

1.874E-05 - - - -

2.65GE-05 - - - -

7.605E-06 - - - -

7.a85E-O6 - - - -

2.649E-05 - - - -

3.412E-05 - - - -

2.263E-02 - - - - -

3.991E-05 - - - - -

e.1rE-S - - - - -

for Np239S Tdecay

1.S5E-05 - - - - -

eC

k

- 20*TI/2.

20*TI/2.

- - - - 1.336E+03 100.00

* 20*TI/2.

- - - - 5.098E+05 100.00

20*TI/2.

- 20*T1/2.

- - - 1.857E+01 100.00

- - - 3.671E+03 100.00

- - - 3.130E+00 100.00
- - - 1.456E+04 100.00

20*TI/2.

- - - 3.962E+01 100.00

20*T1/2.

- - - 1.874E+01 100.00

- - - 2.656E+01 100.00

- - - 7.605E+00 100.00

- - - 7.B05E+00 100.00
- - - 2.649E+01 100.00

- - - 3.412E+01 100.00

- - - 2.263E+04 100.00

- - - 3.991E+01 100.00

- - - 8.18@E+00 100.00

20*T1/2.

- - - 1.385E+01 100.00



2 92.78 3.7499E-02 100.0 8.0000000
3 140.12 6.3937E-02 30.6 l.16E4826E-64
8 510.71 4.3798E-02 100.0 0.5081499
9 548.12 4.2662E-02 100.0 0.0008886

15 1845.42 6.3486E-02 160.0 0.0000000
17 1143.52 6.5577E-02 100.0 0.0000800
19 1280.24 6.8694E-02 100.0 0.0000000
21 1343.11 6.6138E-02 100.0 0.0000600
22 1377.97 6.8621E-02 70.5 4.2028688E-03
23 1407.31 6.9308E-02 100.0 0.0000080
26 185S.55 7.56721E-02 100.0 0.0000000
27 1982.40 7.6417E-02 100.0 0.0000000
28 2011.34 7.3759E-02 100.0 0.0000000

If Cl > 0 Confidence threshold was not exceeded
Cl - 0 Encrcy Lindou test failure
Cl - -1 Extreoe Half Life test failure
CI = -2 Extrem2 As. Cama comparison test failure
Cl -7 Unable to estimate area of Assoc. Goma

) I/
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Raygun - RSX Version 10-Jon-90

Analysis performed by: E. A. LEPEL

Sample: 54529-40-A 92-02747-L-1
Weight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REA
LIV

Dead time:

Detector: K

(26-MR-1992 15:45:26)

12-Nov-1991 at 9:44:08

12-Mar-1992 at 27'33:00

121.3d ( 18482540. seconds)

L TIME 23.O6h ( 85884.000 seconds)
E TIME 23.85h ( 85870.000 seconds)

0.02 percent

pas 0 0 Geometry Factor: 1.800

Efficiencios and shapo parameters from file: ve:11l6.2jeffmnrna. K

Spectrum from file : 5452940A.K*l

Background subtractions from file: vt:t116j,8ackg. K

Peck Region
channel stort end

53.7
92.2

139.3
185.3
197.6
236.0
351.6
510.5
522.4
595.6
662.4
646.3
N11.0
924.9
949.1
969.0

1120.5
129.0

It
166 rIrG65.

17c .F
1 1 . r

52.
91.

139.
184.
197.
236.
350.
504.
521.
5 94.
9G4.
841.
910.
£23.
649.
E 68.

1116.
1298.
1453.
I (05.

I 17,.
U.

55.
93.

141.
187.
199.
243.
354.
515.
586.
597.
610.
643.
912.
525.
951.
570.

1122.
1290.
1465.
lEU5.

CE65.
177.
VT 2.

Gross Net Energy Gammas Err System
counts area ++ (keV) /sec X SD bKqd

2072.
1371.
1235.
1406.
946.

2009.
772.

1385.
442.
286.
626.
330.
126.
60.
93.

101.
16E.
25.

IC.
10.
Pa.

199.*
206.*
139.
208.*
100.*
211.*
196.*
540.*
140.*
84.*

272.
73.*
52.*
18.
21.
32.4
6S.*
11.

410.*
8.

11.*
64.

7.
7.

54.43
92.88
140.81
185.96
198.39
238.60
352.04
510.83
582.65
595.81
608.57
846.20
910.84
924.79
948.92
968.78

1120.19
.1297.49
1460.75
1604.17
1664.11
1764.37
l720.
1 TO.

2.732E-0 I
4.241E-02
6. 438E-82
3.169E-02
3.250E-02
3.574E-02
5.842E-82
5.114E-02
1. talE-01
7.215E-02
2.368E-01
6.67E-82E
6.438E-02
6.047E-02
6.746E-02
6. 762E-02
9.957E-02
7.794E-82
4.420E-01
B. 197E-02
8.85?E-02
9.569E-02
7.7816E-62

003E-02

52.1
100.0
34.8
100.0
100.0
188.8
188.0
180.0
48.7
56.3
42.8

100.0
100.0
10.0
100.0
106.0
58.8
108.0
100.0
100.0
100.0
100.0
100. U
100 .

58.
168.
U.

159.
53.

250.
126.
569.
51.
31.
101.
68.
49.

0.
0.

26.
27.
0.

267.
0.
8.

58.
0.
0.

0
Cr
C..



I? i

25 1920.8 2920. 1920.
26 2029.0 2029. 2029.

14. 8.* 1918.85
12. 6.. 2027.74

8.756E-02 100.0
9.506E-02 100.0

++ Not Peak Area above the Compton Continuum before correct ion for system
backaround. Values flaggd with a * are subsequently corrected for
system bacKground before calculation of absolute emission rate (gams/sec).

Gamma-ra4
Ra226 ait
U235 at
Sc 46 at
TaIB2 at

and nuclide lookup from file: ve:[116,33NTOBACO.dat
185.96 kev is ambiguously assigned; component has been
165.96 Kev is ambiguously assigned; component has been

1120.19 kev is ambiguously assigned; component has been
1120.19 Kev is ambicuously assigned; component has been

removed.
removed.
removed.
removed.

** Least-squares Results OR
(interferences)

nuclide energy dps at uCi peak err dev
Kev zero time /L froc (U) (sig)

1 K 40

pCi error
/L (X)

4.213E+00 2.277E-04 - - - - - - - - - 2.277E+02 100.00

14S0.75 4.213E+0

2 T1208 - - - - 1.552E-01

2.277E-04 1.00 100.00 0.00

8.39BE-06 8.390E+00 44.56

510.83 2.616E-01 1.414E-05 0.59 100.00 1.13
582.65 1.472E-01 7.958E-66 1.A5 48.71 -0.31

3 M1214 - - - - 5.691E-01

GOO.57
1120.19
1764. 6?

5.273E-0 I
6.747E-01
6.276E-0 I

3.076E-05 - - - - - - - - - 3.076E+01 32.92

2.850E-05
3.647E-05
3.392E-05

1.08 42.84
0.84 58.82
0.91 100.00

-0.51
0.74
0.26

4 Pb212 - - - - 9.358E-02

23S.60 9.356E-02

5 Pb214 - - - - 1.585E-01

352.04 1.568E-01

6 Ac.22 - - - - 2.982E-01

5.058E-06 - - - - - - - - - 5.058E+00 100.00

5.058E-06 1.00 100.00 0.00

8.570E-06

8.570E-06 1.00 100.00 0.00

I .612E-05

8.570E+00 100.01

1.612E+01 73.10

910.84 2.525E-01 1.365E-05 1.18 100.00 -0.50
SIE.7S 4.31E-01 2.334E-05 0.69 103.00 0.86

The followinq are upprr limit kluos:

F- 7 - - - ~ 1. EF+ED I.176-04 1.17GE+02 100.00

8.
0.

C



') , i

Co 60

Zn 65

Unable t

2r 95

Unable tc

Mb 94

fib 95

Unable to

Unable to

Unable to

RuI103

RuIOS

Aollm 

Sn 113

Sn125

Sn1 17m

Sb 124

Sb 125

Unable to

Unable to

To2 I P

Sc

Cr

Mn

Fe

Co

.11
S

46

51

54

59

58

- i.BIIE-ll 9.70SE-O6

- 8.iISE+00 4.387E-04

- 8.54SE-02 4.921E-06

- 1.084E+00 5.859E-05

- 2.654E-01 1.11BE-05

- 9.391E-02 5.076E-06

- 2.094E-01 1.132E-05

e upper limit for Zr 89 ,

- 4.460E-01 2.411E-05

e upper limit for Zr 97 ,

6.272E-02 3.390E-06

6.88E-0l 3.719E-05

upper limit for rib 97 ,

upper limit for Nb 95m,

upper limit for Mo 99 -

9.824E-01 5.311E-05

1.171E+00 6.331E-05

3.379E-01 1.827E-05

1.95GE-01 1.057E-05

1.173E+04 6.343E-01

2.920E+01 1.579E-03

6.671E-01 3.606E-05

5.235E-01 2.829E-05

upper limit for Sb127 ,

upprr limit for Tc32 ,

2.5FlE+l1 I .5PSE-03 -

Tdecay

TdeCay

Tdfecoq

Tdecoy

Tdecoy

compu

I compute

compute

compute

tompu 4

Compute

UnnhI to Cormuto 'SCr I mit for To13!m, Tor-ccy > 20<T1/2.

- - - 9.788E+00 100.80

- - - 4.387E+02 100.00

- - - 4.621E+00 100.00

- - - 5.859E+01 100.00

- - - 1.II0E+01 100.00

- - - 5.076E+00 100.00

- - - 1.132E+01 100.00

20*TI/2.

- - - 2.411E+01 100.00

20*TI/2.

- - - 3.390E+00 100.00

- - - 3.719E+01 100.00

20*TI/2.

20*T1/2.

20*T1/2.

- - - 5.311E+01 100.00

- - - 6.331E+01 108.00

- - - 1.827E+01 100.00

- - - 1.057E+01 100.00

- - - 6.343E+05 100.00

/

Tdecay

Tdocay

'a,

A'

- - - l.~t~+iLUU---1579E+03 100.00

- - - 3.506E+01 100.00

- - - 2.829E+01 100.00

20*TI/2.

204T/2.

- - - 1.589E+ 3 150.00



1131 - - - - 1.193E+04 6.449E-01 - - - - - - - - 6.449E+15 100.00

Unable to compute upper limit for 1132

Unable to

Cs 134

Cs136

Cs137

Do 140

Unable to

Ce 141

Unable to

Cel44

compute upper limit

- - - - 4.269E-01

- - - - 8.18?E+01

- - - - S.679E-02

- - - - 3.097E+02

compute upper limit

- - - - P.734E-01

compute upper limit

- - - - 3.975E-01

- - - - 5.521E-01

- - - - 1.64SE-01

- - - - 1.615E-01

- - - - 5.801E-01

- - - - 7.234E-01

- - - - 4.724E+02

- - - - 8.59SE-01

- - - - 1.758E-01

- - - - 1.693E+01

Unable to compute

pm241 - - - -

upper limit

2.925E-01

following peaks were not
energy am-nas/rec pcterr

54.43 2.7324E-01 52.1
£2.68 4.2407E-02 100.0
140.01 6.4376E-02 34.8
15L.39 3.249EE-[2 1C0.0t
595.81 7.21E-C -';

12 64G.20 (.CCSEE-Ct IC .C
14 F.12<79 -

for 1133

2.30?E-05

4.425E-03

3.6 1OE-06

1.674E-02

for La140

4.721E-05

for Ce143

2. 149E-05

2.984E-05

S.SOSE-06

8.73DE-06

3.13SE-05

3.9 IE-05

2.553E-02

4.648E-05

9.50CE-06

9.153E-04

for Np239

1.581E-05

Tdecoy > 20*TI/2.

Tdecoy > 20*T1/2.

- - - - - - - - 2.30?E+01

- - - - - - - - 4.425E+03

- - - - - - - - 3.61@E+00

- - - - - - - - 1.674E+04

100.00

100.00

100.00

100.00

Tdecay > 20*T1/2.

- - - - - - - - 4.721E+01 100.00

Tdecay > 20*TI/2.

- - - - - - - - 2.149E+01

- - - - - - - - 2.984E+01

- - - - - - - - B.908E+00

- - - - - - - - B.738E+00

- - - - - - - - 3.136E+01

- - - - - - - - 3.910E+01

- - - - - - - - 2.553E+04

- - - - - - - - 4.648E+01

- - - - - - - - 9.500E+00

- - - - - - - - 9.153E+02

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

Tdecoy > 20*Tl/2.

1.581E+D1 100.00

ident ified:
C1 *

0.0000000
0.000000
9.0S2479'7E-05
0 C1000000
0.G000030
C..CTE

C

Eu154

Eu 155

Hf 175

Hf 181

To 182

Pb218C

Ra226

U235

U238

The

2
3
5
10

,I



-) -

15 949.92 6.7458E-02 100.0 0.0000000
18 1297.49 7.7945E-02 100.0 0.0000000
20 1604.17 8.1972E-82 100.0 0.0000000
21 1664.11 8.0568E-02 100.0 0.680800
23 1780.99 7.7812E-02 100.0 0.0000000
24 1812.96 8.0029E-62 100.0 0.0000000
25 1916.85 6.7556E-12 100.0 0.0000000
26 2027.74 9.5062E-02 100.0 0.0000000

If CI > 0 Confidence threshold was not exceeded
Cl = 0 Energj Window test failure
Cl -1 Extreme Half Life test failure
CI - -2 Extreme As. Gamma comparison test failure
CI - -3 Unable to estimate area of Assoc. Gomma

)
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Roygun - RSX Version 10-Jon-90

Analysis perforned by: E. A. LEPEL

Sample: 54529-41-A 92-02749-L-1
WJight: 0.50000 L

Irradiat ion date:

Count date:

Decay:

Count times: REAL TIIF
LIVE TIME

Dead time:

Detector: K pos 0

(26-mR-1992

12-Nov-1991 at 10:20:60

13-Mor-1992 at 17:33:00

122.3d ( 18566780.

15:45:41)

seconds)

2.65d ( 228942.80 seconds)
2.65d ( 228905.00 seconds)

0.02 percent

0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116,2)effmarna. K

Spectrum from file : 5452941A.K;l

BocKqround subtractions from file: ve:[rI6,IBacKg. K

Peak Region
channel start end

1 53.2
2 74.9
3 92.1
4 139.1
5 185.2
6 197.8
7 237.9
8 275.1
9 234.8

10 351.1
11 510.4
12 582.7
13 595.5
14 608.6
15 726.6
16 794.2
17 84S.3
1 911.1
19 969.9
21; 1042.1
21 1121.6
22 1174.7
231>

52.
72.
91.

139.
184.
195.
237.
279.
293.
T50.
505.
580.
595.
607.
726.
794.
845.

64.

.4

55.
77.
94.

141.
187.
199.
240.
280.
298.
353.
514.
584.
599.
612.
730.

64s.
0 13 .

1049.
1125.
1175.
I_--]

Cr0.

Gross Net Energy Gammas
counts area ++ (KeV) /sec

5305.
7062.
4678.
3219.
3673.
4027.
2777.
961.

2606.
1659.
3150.
983.
859.

1249.
537.
508.
494.
721.

141.
5C9.
41£.

1'.

385. *
530.
552.*
123.
450. *
378.*
347.*
64.

196 .*
414.*

142 1. *
255.*
143.*
464. *
67.*
49.

ISO.*
199.
124.
24.
1T4.
77.

'42.

54.15
75.87
92.99

139.93
185.93
198.59
238.60
279.75
295.44
351.63
510.64
582.81
595.56
68.84
726.70
793.99
845.94
910.64
968.35
1047.45
120. E6

-r -

1.693E-01
1.818E-01
2.589E-02
2.146E-02
1. 956E-02
4.446E-02
2.204E-02
2.291E-02
2.3 1SE-02
2.522E-02
3.00DE-02
5.899E-02
3.331E--82
1.005E-01
3.489E-02
3.874E-02
4. 86E-02
5.247E-02
4.191E-02
4.473E-02
9. 190E-02
4.756E-02
4.07 1E-02
5. L'GE-02

Err System
X SD bkgd

84.2
22.0

100.0
64.4

180.0
73.8

100.0
188.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
18.0
180. 0
108.0
83.6

10.0 1
I00.0
160. ti

155.
0.

448.
0.

425.
142.
666.

0.
147.
337.

1517.
137.
82.

271.
38.
0.

182.
129.
75.
0.

73.
71.
0.

46.

C

or

C



4 S

1333.1
1379.8
1462.1
1511.0
1589.7
1766.6
1946.0
2040.1

1331.
1379.
1457.
1510.
1588.
1764.
1946.
2039.

1337.
1380.
1466.
1512.
1591.
1770.
1947.
2041.

323.
98.

1487.
105.
128.
248.

48.
54.

99.*
37.,*

1242. *
29.*
35.

123.*
14.
23.*

? ;) I

1331.98
1378.59
1460.75
1509.60
1588.18
1764.74
1943.89
2037.70

4.576E-02
4.708E-02
6.139E-01
4.836E-02
4.961E-02
5.846E-02
5.613E-02
4.719E-02

100.0
100.0
100.0
180.0
100.0
100.0
100.0
100.0

64.
33.

712.
24.

0.
102.
0.

20.

++ Net Peak Area above the Compton Continuum before correction for system
bcKground. Values floggod with a * are subsequently corrected for
system background before calculation of absolute emission rate (goms/seo).

Gommn-ray and nuclide lookup from file: ve:[116,31NTOBAC.dat
Ra226 at 185.93 kev is ambiguously assigned; component has been removed.

U235 at 185.93 kev is ambiguously assigned; component has been removed.
Thl2 is boinq removed from the component set.

** Least-squares Results *t
(interferences)

energy dps at uCi peaK err dev
kcy zero time /L froc (0) (sig)

I K 40 - - - - 5.852E+00

1460.75 5.852E+00

2 Co 60 - - - - 4.878E-02

1173.44 4.979E-02
1331.98 4.785E-02

3 T1208 - - - - 7.355E-02

582.81 7.355E-02

4 1214 - - - - 2.985E-01

608. 84
1120.XI
1764.74

2.238E-0 1
6.227E-0 1
3.310E-01

3.163E-04

3.163E-04 1.00 100.00 0.00

2.637E-06

PCI error
/L (W)

3.163E+02 100.00

2.637E+08 70.73

2.691E-06 0.99 100.00 0.06
2.586E-06 1.02 100.00 -0.05

3.976E-06

3.976E-06 1.00 100.00 0.00

1.614E-05

1.209E-05
3.366E-05
1 .789E-05

1.33 100.00
0.48 83.57
0.90 100.00

3.976E+00 100.01

1.614E+01 58.50

-0.93
1.73
0.27

5 Pb212 - - - - 5.780E-02

230.60 5.7S6E-02

6 PboI6 - - - - E.115E-02

3.124E-06 - - - - - - - - - 3.124E+00 100.01

3.124E-06 1.00 100.00 0.00

4.307E-06 - - - - - - - - - 4.387E+00 73.36

S .2-f F- G.'t C WE-C 0.67 103.00 0.91
- - .7tz-r 1. P L..J -0.52

25
26
27
28
29
30
31
32

nucl ide

C:



)

7 Ac228

910.6
968.3

owing a

D COflyi

) COfnpu

,cow*,tJ
S -ompu

- - -~

1.11 100.00
0.85 188.00

1)

- - - 1.237E+01 71.32

-0.31
0.40

The foll

Fe 7

Sc 46

Cr 51

Mn 54

Fe 59

Co 58

Zn 65

Unable t,

Zr 95

Unable ti

Nb 94

Nb 95

Unable t

Unable tc

Unable t

Ru103

- 2.289E-01 1.237E-05'

4 2.059E-01 1.113E-05
5 2.67BE-01 1.44?E-05

re upper limit values:

- 1.403E+00 7.592E-05

- 1.206E-01 6.518E-06

- 5.226E+00 2.825E-04

- 5.302E-02 2.866E-06

- 7.007E-01 3.78SE-05

- 1.308E-01 7.071E-86

- 1.312E-01 7,094E-06

te upper limit for Zr 89 ,

- 2.823E-01 1.526E-05

t[ upper limit for Zr 97 ,

- 3.925E-02 2.122E-06

- 4.254E-01 2.299E-05

e upper limit for Nb 97 ,

Le upper limit for Nb 95m,

e upper limit for Plo 99

- r.416E-01 3.469E-05

- 7.146E-01 3.863E-05

- 2.002E-01 1.082E-05

- 1.211E-01 6.545E-06

- 9.7586E+03 5.296E-01

- 1.985E+01 1.073E-03

- 4.065E-01 2.1E7E-05

- - - 3.22SE-51 1.74E-05-- - - - - - - - - 1.745E+01 100.00

- - - - - - - - 7.582E+e1

- - - - - - - - 6.518E+00

- - - - - - - - 2.825E+02

- - - - - - - - 2.866E+00

- - - - - - - - 3.788E+01

?.87lE+00

- - - - - - - - 7.094E+00

Tdecoy > 20*Tl/2.

- - - - - - - - 1.526E+01

Tdecay > 20*TI/2.

- - - - - - - - 2.122E+00

- - - - - - - - 2.299E+01

Tdecay > 20*TI/2.

Tdecay > 20*T1/2.

Tdecoy > 20*TI/2.

- - - - - - - - 3.469E+01

- - - - - - - - 3.863E+01

- - - - - - - - 1.082E+01

- - - - - - - - 6.545E+00

- - - - - - - - 5.296E+05

- - - - - - - - 1.073E+03

- - - - - - - - 2.197E+01

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100. 0

100.00

100.00

100.00

'a,

a

Ru06

AgI 1m

SnI 13

Sn 125

Sn I17m

b 124

Fh 127



I

Unable to compute

Unable to compute

Te129m - - - -

Unable to

1131

Unable to

upper limit

upper limit

1.915E+01

compute upper limit

- - - - 8.S75E+03

compute upper limit

Unable to compute upper limit

Cs134 - - - - 2.659E-81

CsI3S - - - - 5.576E+01

Cs137 - - - - 4.81E-02

Cal4O - - - - 2.230E+02

Unable to compute upper limit

Cei41 - - - - 5.486E-01

Unable to compute upper limit

Ce144 - - - - 2.40BE-01

EuI54 - - - - 3.558E-01

Eu155 - - - - 1.007E-01

Hf175 - - - - 9.774E-02

HfKIO - - - - 3.679E-01

Ta182 - - - - 4.599E-81

Pb2lO - - - - 2.901E+02

Ra226 - - - - 5.161E-01

U235 - - - - 1.05GE-01

U236 - - - - 9.817E+00

Unable to compute upper limit

Am_4! - - - - 1.?52E-01

)

for Sbl27

for Te132 ,

1.035E-03

for Te131m.

4.797E-01

for 1132 .

for 1133 ,

1.43?E-05

3.814E-03

2.2OE-06

1.205E-02

for Lo140 ,

2.96SE-05

for Ce143 ,

1.302E-05

I .923E-05

5.445E-06

5.283E-06

I .909E-05

2.486E-05

1.568E-02

2. 0 1 E-05

5.710E-06

5.306E-04

for Np239

9.472E-06

Tdocay

Tdecoy

20*T1/2.

20*TI/2.

- - - - - - - - 1.035E+03 100.00

Tdecay > 20*TI/2.

- - - - - - - - 4.797E+05 100.00

Tdecay

Tdecoy

20*TI/2.

20*TI/2.

- - - - - - - - 1.43?E+01

- - - - - - - - 3.014E+03

- - - - - - - - 2.206E+00

- - - - - - - - 1.205E+04

100.00

100.00

100.00

100.00

Tdecay > 20*TI/2.

- - - - - - - - 2.965E+01 100.00

Tdecay > 20*TI/2.

- - - - - - - - 1.302E+01

- - - - - - - - 1.923E+01

- - - - - - - - 5.445E+00

- - - - - - - - 5.283E+00

- - - - - - - - 1.989E+01

- - - - - - - - 2.486E+01

- - - - - - - - 1.568E+04

- - - - - - - - 2.801E+01

- - - - - - - - 5.710E+00

100.00

100.01

100.00

100.00

100.00

100.00

100.00

100.00

100.00

- - - - 5.306E+02 100.00

Tdecoy > 20*TI/2.

- - - - - - - - 9.472E+00 100.00

Thr follruir< rlk- Ir wn, irn- !rm

tat

-S

I-.



1 9 <I

* energy gammns/sec
1 54.15 1.6932E-01
2 75.87 1.6102E-01
3 92.99 2.5898E-02
4 139.93 2.1459E-02
6 198.59 4.4462E-02
8 279.75 2.2908E-02

It 510.64 3.0801E-02
13 595.56 3.3314E-02
15 726.70 3.4892E-02
16 793.99 3.8745E-02
17 845.94 4.0863E-02
20 1047.45 4.4727E-02
23 1200.09 4.8712E-02
24 123R.07 5.0283E-02
26 1378.59 4.7002E-02
28 1509.60 4.8297E-02
29 1588.18 4.961E-02
31 1943.89 5.6134E-02
32 2037.78 4.7193E-02

pcterr Cl *
84.2 0.0000000
22.0 0.0000000

100.0 0.0000006
64.4 7.798679[E-05
73.6 0.0000000

100.0 0.0000000
100.0 0.5547734
180.0 0.8000000
100.0 0.0000000
100.0 2.4885409E-04
100.0 0.0000000
100.8 0.4518145
100.0 0.800000
100.0 7.486142E-03
100.0 4.7087486E-05
100.0 6.2457602E-13
100.0 1.0550868E-08
100.0 0.0000000
100.0 0.0G00060

If Cl > 0 Confidence threshold was not exceeded
Cl =0 Energy Window test failure
Cl = -1 Extreme Half Life test failure
CI - -2 Extreme As. Gamma comparison test failure
C1 - -3 Unable to estimate area of Assoc. Gamma

9 2

aC
C.;
a'

t.

(I



Raygun - RSX Version 18-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-42-A 92-82749-L-1
iJeIght: 0.50000 L

Irradiat ion date:

Count date:

Decay:

Count times: REAL TIlE
LIVE TIME

Dead time:

Detector: K

(26-mR-1992

12-Nov-1991 at 10:58:80

16-Mor-19 92 at 9:27:00

124.9d ( 18794540.

30.70h ( 110508.00
30.69h ( 110491.01

0.02 percent

pos 0 0 Geometry Factor: 1.000

Efficionciv and shape parameters from file: ve:[116.2)effmorna. K

Spectrum from file : 5452942A.K1

Background subtractions from fle: ve:r116,1)Iackg. K

Peak Region
channel start

Gross Net Energy Gammas
counts area ++ (keV) /Sec

160.* 53.89
196.* 92.67
68. 99.79

172. 139.70
250.* 185.57
165.* 198.03
333.* 238.60
87.* 351.77
49. 467.37

705.* 510.47
119.* 582.29
78.* 608.56
30. 630.96
76.* 845.62
104.* 910.70
32. 964.69
50.* 968.56
15. 1435.07

596.4 1460.75
I0.* 1518.03
57.* 1765.28
16. 1607.64
36. 1873.72

O.1936. C

Err System
X SD bkgd

1.305E-01 97.8
3.720E-02 100.0
3.366E-02 100.8
6.197E-02 40.8
2.762E-02 100.0
3.752E-02 77.4
3.105E-02 100.0
3.605E-02 100.8
4.16BE-02 50.8
4.347E-02 100.0
5.506E-02 100.0
4.767E-02 100.0
4.805E-02 100.0
5.683E-82 100.0
6.436E-02 100.0
5.612E-02 100.0
6.115E-02 100.0
6.896E-02 100.0
6.053E-01 100.0
6.71)E-02 100.0
7.524E-02 100.0
5.903E-02 100.0
7.097E-02 100.0
.3E-02 100.

75.
216.
0.
0.

205.
68.

321.
163.
0.

732.
66.

131.
0.

88.
62.
0.

36.
0.

344.
11.
49.
0.
0.
0.

1;)

15:46:49)

seconds)

seconds)
seconds)

0
C

. -
52.
90.
99.

137.
183.
196.
235.
349.
467.
505.
581.
608.
630.
P44.
907.
£84.
967.

1435.
1 .
1511.

1 53.1
2 91.9
3 99.0
4 139.0
5 184.9
6 197.4
7 236.0
8 351.3
9 467.1

10 510.2
11 562.1
12 608.4
13 638.8
14 645.8
15 916.9
16 965.0
17 96.9
18 1435.5
19 1461.7
20 1511.0
21 1766.6
22 lCfj.f
23 1875.1
24 .

end

54.
94.

IOU.
141.
187.
199.
241.
352.
469.
513.
5S5.
609.
631.
647.
913.
£65.
570.

1436.
1456.
1511.
1768.

176.

1910.
2657.
1025.
2543.
2138.
1587.
2299.

679.
326.
14S5.
447.
207.
150.
231.
335.

135.
175.
42.

G657.
21.
'3 .

26.

IF.
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25 2022.8 2021. 2023. 33. 14.. 2020.40 7.604E-02 100.0 0.

++ Net Peak Area above the Compton Continuum before correction for system
backround. Values flogged with a * are subsequently corrected f'or
system background before calculat ion of absolute emission rate (goms/sec).

Gamma-ray and nucl ide lookup from file: e:[ 116,3JNTDACO.dat
Ro226 at 1B5.57 kev is ambiguously assigned; component has been removed.
U235 at 185.57 kev is ambiguously assigned; component has been removed.

** Least-squares Results **
(interferences)

nuclide energy
Kev

1 K 40 - - - -

1460.75

2 Tao82 - - - -

99.79

3 T1208 - - - -

512.29

4 F1214 - - - -

608.56

5 Pb2l2 - - - -

238.60

6 Pb214 - - - -

351.77

7 Ac226 - - - -

910.70
9E8.56

The following are

PC 7 - - - -

dps at
zero time

5.771E+00

5.771E+00

5.037E-0 I

5.037E-0 I

6.869E-02

6.869E-02

1 .061E-0 I

1. 06 IE-0 I

B. 160E-02

8. 160E-02

S.785E-02

9.78SE-82

2.935E-01

2.527E-0 I
3.9 1IE-0 I

upper limit

2.038E+,Of

uCi
/1-

3. 119E-04

3.119E-04

2.723E-05

2.723E-05

3.713E-06

3.713E-06

5.737E-8S

5. 737E-06

4.41 IE-06

4.411 E-06

5.289E-06

5.269E-06

1.586E-05

I .366E-05
2.1 1SE-05

val UCS:,

I. 102E-04

I.X9- 05'. 4- - - - - I. 0OE-cj

peak err dev
frac 01)

1.00 100.00

1.00 100.08

1.00 100.00

1.00 100.06

1.26 100.00
0.75 100.00

(sig)

8.00

8.00

0.00

0.00

0.00

-0.46
0.72

pCi error
/L

3. 1 J9E+02

(0)

100.00

2.723E+01 100.00

3.713E+00 100.00

5.737E+00 100.00

4.421E+00 100.01

5.289E+00 100.00

1.586E+01 72.33

- - - - - - - - 1.102E+02 100.00

1.029E+t1 100.00

C

4-
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Cr 51

ri 54

Fe 59

Co 5B

Co 60

Zn 65

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Unable to

Unable to

Ru 103

Ru J6

- - - - 7.504E+00

- - - - 7.631E-02

- - - - 1.0BBE+00

- - - - 1.798E-01

- - - - 8.099E-02

- - - - 1.862E-01

compute upper limit

- - - - 3.913E-01

compute upper limit

- - - - 5.494E-02

- - - - 6.613E-01

compute upper limit

compute upper limit

compute upper limit

- - - - 9.643E-01

- - - - 1.052E+00

- - - - 2.957E-01

- - - - 1.857E-01

- - - - 1.480E+04

- - - - 3.138E+01

- - - - 5.472E-01

- - - - 4.566E-01

compute upper limit

compute upper limit

- - - - 2.828E+01

compute upprr limit

4.056E-04

4.12SE-06

5.458E-05

9.719E-06

4.370E-06

1.007E-05

for Zr 89 ,

2.115E-05

for Zr 97 ,

2.969E-06

3.575E-05

for Nb 97 ,

for Nb 95m,

for n 99

5.213E-05

5.686E-05

1.598E-05

1.004E-05

7.99BE-01

1.696E-83

2.958E-05

2.498E-05

for Sb127

for Te132

1.529E-03

for Tol31m,

Tdecay

Tdecoy

>)20*TI/2.

20*TI/2.

Tdecay > 20*TI/2.

- - - - - - - - 5.213E+01

- - - - - - - - 5.686E+01

- - - - - - - - 1.598E+01

- - - - - - - - 1.804E+01

- - - - - - - - 7.998E+05

- - - - - - - - 1.696E+03

- - - - - - - - 2.958E+01

- - - - - - - - 2.468E+01

Tdecoy

Tdecay

100.00

100.00

100.00

100.00

100.00

100.00

100.0,

100.00

20*TI/2.

26*T1/2.

- - - - - - - -- 1.529E+03 100.00

Tdecaq > 20*TI/2.

1131 - - 1.----- 11E+,I E.170E-01

') . I

- - - - - - - - 4.056E+02 100.00

- - - - - - - - 4.125E+00 100.00

- - - - - - - - 5.450E+01 100.00

- - - - - - - - 9.719E+00 100.00

- - - - - - - - 4.378E+00 100.00

- - - - - - - - 1.007E+31 100.00

Tdecay > 20*TI/2.

- - - - - - - - 2.IISE+01 108.00

Tdecay > 20*TI/2.

- - - - - - - - 2.969E+00 100.00

- - - - - - - - 3.575E+01 100.00

C

AglIM

SnI 13

Sn125

Sn I17m

Sb 124

St 125

Unable to

Unable to

To129 r

Unable to

8.170E+05 1C9.rD
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Unable to compute

Unable tc

Cs 134

Cs 136

Cs 137

BAn148

Unable to

Ce 141

Unable to

Ce 144

Eu154

Eu 155

Hf 175

Hf 181

Pb2lS

Ra226

U235

U238

Unable to

Am241

compute

Compute

compu te

compute

upper limit for 1132

upper limit for 1133

3.863E-01 2.888E-05

8.420E+01 4.551E-03

5.903E-02 3.191E-06

3.369E+02 1.821E-02

upper limit for Lal40

8.295E-01 4.484E-05

upper limit for Ce143 -

3.431E-01 1.854E-05

5.187E-01 2.804E-05

1.430E-01 7.728E-06

1.429E-01 7.724E-06

5.326E-01 2.879E-05

4.034E+02 2.18CE-02

7.346E-01 3.971E-05

1.500E-01 8.109E-06

1.366E+01 7.386E-04

upper limit for Np239

2.517E-01 1.361E-05

Tdecay

Tdecoy

Tdecay

Tdecay

Tdecoy

20*TI/2.

20*TI/2.

- - - 2.088E+01

- - - 4.551E+03

- - - 3.191E+00

- - - 1.821E+04

20*TI/2.

- - - 4.484E+01

20*TI/2.

- - - 1.854E+01

- - - 2.804E+01

- - - 7.728E+00

- - - 7.724E+00

- - - 2.879E+01

- - - 2.288E+04

- - - 3.971E+01

- - - 8.109E+00

- - - 7.386E+02

20*TI/2.

- - - - - - - 1.361E+EW 100.00

following peaks were not identified:
energy gammos/sec peterr Cl *
53.89 1.3049E-01 97.0 0.0000000
92.67 3.719BE-02 100.0 0.0000000
139.70 6.1975E-02 40.8 4.6693687E-05
19S.03 3.7516E-02 77.4 0.0000800
467.37 4.1599E-02 50.0 0.0000008
510.47 4.3474E-02 100.0 0.3E89004
63C.S6 4.0052E-02 100.0 2.1779641E-11
845.62 5.6826E-02 100.0 0.0000000
F64.9 5.61 6E-2 100.0 1.1931543E-03
1436.07 .C9CE-2 10.0 0.60[0010
1510.0? (.PIEE-. 2 -.n I .I? ? I15E-70

C

'a,

100.00

100.00

100.00

100.00

100.00

100.00

100.00

I 60.00

100.00

100.08

100.00

100.00

100.00

100.00

The

1
2
4
6
9

10
13
14
16
I P
20

c.



21 1765.28 7.5240E-02 100.0 4.8463824E-03
22 1807.64 5.9826E-02 100.0 0.0000000'
23 1873.72 7.0969E-02 100.0 0.0000000
24 1936.51 7.0832E-02 100.0 0.0000000
25 2020.40 ?.603?E-02 100.0 0.00000

If CI > 0 Confidence threshold was not exceeded
Cl = B Energy Window test failure
CI = -l Extreme Half Life test failure
Cl - -2 Extreme As. Gamma comparison test failure
C1 - -3 Unable to estimate area of Assoc. Gama
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TITLE: 54529-27-A 92-0274C

FILE: 5452927A.K;l
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TITLE: 54529-28-A 92-0274 

FILE: 545292f.Kl
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S487 500 348 272 213 130 113 119 so 74 51 47 53 49 4 35 3 31 21

573 436 386 284 196 140 106 99 82 68 53 57 49 4 2 42 35 3 31 24
474 384 257 178 178 120 90 94 73 71 66 47 39 45 34 41 so 23

27 423 397 276 175 163 137 97 65 73 64 55 66 62 41 39 33 42 20e 7430 351 276 197 154 102 so 87 52 66 49 49 55 43 40 31 22 2028 4i 152 345 233 197 15B 122 lei 85 68 58 60 50 55 42 26 37 32 2829 TiK' 349 266 168 128 114 90 73 75 61 49 59 41 36 36 31 28 3030 Sol - 354 292 207 141 130 100 82 77 58 62 47 43 34 40 30 30 2731 779 , -1; 222 169 138 120 110 69 73 55 46 42 41 41 34 27 31 2532 49 A_ ~ - 262 204 130 104 94 81 79 102 56 46 47 35 32 35 26 2733 764 43-8 ; 243 192 151 119 105 92 75 87 49 46 41 32 31 32 35 4134 7B7 502 267 169 169 102 100 71 69 65 45 35 50 37 44 44 28 3535 690 464 41i 253 192 145 115 85 96 72 62 52 38 54 50 30 3'4 29 253 24 460 395 214 IS7 140 113 94 86 64 63 61 39 35 31 33 25 4 0 27
_. 649 42? 440 340 181 152 111 as 98 60 67 57 49 46 29 41 30 Is 3138 E55 435 474 1 362 181 135 127 102 as 63 58 50 39 44 31 32 30 23 2939 EC5 464 497 346 264 183 138 114 B6 76 53 58 52 49 36 37 35 29 25 286 36 476 464 349 246 173 130 127 90 ?9 55 49 52 43 39 39 39 32 21 221 47 497 407 316 249 172 145 104 94 87 60 55 44 52 44 40 32 38 29 34- 598 5S2 451 325 275 152 135 116 105 82 60 59 64 50 44 44 39 28 23 31FGr 0.91 441 334 270 183 135 114 104 76 78 59 45 45 33 39 33 31 .4 25597 398 399 336 252 207 133 114 111 82 78 82 45 41 41 37 24 37 3S4 2- jj S ect 0:1 433 329 256 +190 128 129 82 58 72 89 45 53 44 34 50 32 29 255921 425 4-.0 300 228, 194 151 95 93 83 76 95 51 50 43 34 63 33 -11 2217 564 423 460 359 212 162 120 132 Be 74 65 53 41 44 30 39 G8 46 7 2G 1 458 38 1 358 254 157 lie 124 72 so 65 71 56 54 38 33 3- 21 29 225 426 497 269 204 187 139 as 95 110 56 51 46 47 3B 33 30- 28 22 24
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TITLE: 54529-44-A 92-02751-L-1

FILE: 5452944A.K:I

0 CHANNELS: 2046

SHELF: a

DIODE: t

TIME ZERO: 392 9 32

TIE OF COUNT: 3 20 92 16 59 0

/ /5 ( t x ? ? -a'3- 2

LIVE TIME:

ELAPSED TIME:

6

6

FLUX CORR. FACT.:

GAIN: 1.0888

LEIGHT: 0.500000

PLT INT:
PLT LAB:
ANTI FLG
SLP MLT:
AREA REJ:
PTR:
ERR REJ:
ZER LEV:
OVR PKR:
NOV:

I -:4273.

3 HOUS

3 HOURs

(DEAD TIM

0.00000

KEV/CHAN

MINUTES

46 MINUTES

50 MINUTES

= 0.001)

DECAY TIME)

51 SECONDS -

24 SECONDS a

) j '3

3826.85

3830.40

MINUTES

MINUTES

C

A
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5452944A.K;
a

54529-44-A 92-02751-L-1
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229 196 161 137 131 107
213 184 161 145 123 119
220 180 149 132 152 111
217 186 146 152 125 107
209 191 210 157 148 115
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217 202 231 13? 115 112
187 191 164 154 116 104
202 168 137 147 129 141
212 201 145 120 136 96
199 173 146 142 112 118
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226 192 139 142 116 82
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209 184 126 123 169 95
198 185 148 132 116 91
198 167 163 149 116 102
186 173 157 227 114 106
211 163 142 211 117 86
207 166 137 158 102 96
179 174 174 130 116 102
202 173 138 118 122 89
193 173 144 125 111 90
217 169 132 129 117 109
287 137 147 104 113 80
191 184 112 107 98 82
201 162 154 124 99 69
195 174 130 116 117 15
194 162 125 109 98 103
216 174 135 125 123 92
193 172 122 160 97 103
192 158 145 17? 100 106
180 152 114 144I 132 110
205 170 121 136 95 90
192 195 152 134 94 "D

XA

65
6-
53
60
611
56
60
57
62
52
44
75
72
55
69
73
52
73

8?97.

79
51
61

79
55

53
51
49
61
56
59
57
54
54
51
49
58
56
52
54
54
59
56

59
55
5 .53
5;
61
5:'



' 52944A.K;f , 29-44-A 92--02751-L-1
1100 1050 ilea 11 1200 11250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1600 1850 1900 1953
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lI.B. Sample Analysis

Groundwaters- Diode HH

D03-147



DIODE HH RAYGUN ANALYSIS

DO3-14I



L.R.B. #

Geometry: O

DIODE ' -

1q4q/.11 cA
UIC - [07 , 16]

.NAME: S ~ p/

TIME ZERO- / /

Parameters:

Spectra:#channels -'// Gain:_/,gKeV/Ch

Sample Name Ver Weight Date Time Shelf PU % Live Elasped Initials Comments
# (g) o an/ Dead Time Time

off Time I I

3 Z4 1 -x A nr 7/ /tt'0ck t 4F20 0 i lkz

_____ 3 16st SL 1s 1m 4Y 0'27

' Mk 3 3| lq. /yo(, +1nHo q7jo A

ftV /d I 17n32/lq.. 93-> I3iiql

- A H- - - .o-

-__ P7? (1/33.7 ?

3/(.9 -- I I q

3 n22Ar -LC 0-7qO
-VA-I .C igt172.0 __

7170J~j ____/L

1~- 157,3 /t.I
It - - - -.. ., " %, W AA

_ _ _ _ PA _ - _ _ _ _

5. / P4121 IA-.H fl37A1 -

D03-14t

B 14 4;,

- 4V qA

3/ th.,
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Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Samplo: 54529-27-A 92-02740-L-1
tWight: 0.5000 L

Irradiation date:

Count date:

Decoy:

Count timos: REAL TIM
LIVE TIME

(26-mR-1992 16:01:30)

?/ 2
23-Sep-1991 at 11:37:00

25-Mar-1992 at 15:10:00

184.1d ( 15910380.

24.58h ( 88500.000
24.56h ( 88433.000

seconds)

seconds)
seconds)

Dead timo:

Detector: HH

0.08 percent

pos 0 0 Geometry Factor: 1.000

Efficiencies rnd shape parameters from file: ve:[116.2)efffmrn.HH

Spectrum from file : 5452927a.HH;1

BacKground subtractions from file: v':lI6.Il3ackq.HH

p

Peck Pegion
channl start end

Gross Not Energy G
counts area ++ (KeV)

arMMs Err System
/0Sc % SD bKqd

2224.* 74.40
457.* 84.25
318.* 89.43
518.* 92.82
373.* 185.69

5749.* 236.60
260.* 299.99
1026.* 338.10
195.* 351.76
126.* 409.55
232.* 462.83
1055.* 510.74
1250.* 583.25
223.* 609.40
308.* 727.15
198.* 794.79
135.* 860.61
696.* 911.29
179. 964.70
561.* 96". 13
92.J 11'a.z5

742.* I-IC.5
77. 15917.70

1 75.3
2 85.1
3 90.3
4 93.7
5 186.7
6 239.6
7 301.1
8 339.2
9 352.9

10 410.7
11 G.1
12 512.0
IP 504. 6
14 610.8
15 726.7
16 799.4
17 062.3
1e 913.0
19 9G6.4
20 97G.9
21 1122.1
22 14r7.0
22 15 'r.1
24 159 .

70.
85.
90.
92.
165.
236.
30.

352.
410.
,1G2.
509.
52.
610.
726.
795.
Cc1.
911.

£(9.
1] a.
1'159.

5.

78.
87.
92.
95.

188.
243.
302.
349.
355.
413.
465.
515,
587.
612.
732.

864.
915.
969.
972.

1125.
I'S7.
1593.
jrr7.

9500.
2647.
2460.
3237.
2439.
8961.
1065.
2429.
1013.
764.
774.

1865.
1817.
4596.
761.
524.
334.

1119.
393.
707.
270.
2TO.
IT.,

3.852E-01
2.663E-01
2.266E-61
2.O85E-01
1. 124E-01
1.247E-01
1.292E-01
1.366E-01
1.332E-01
1.382E-01
1.452E-01
1.492E-01
1.557E-01
1.601E-01
1.643E-01
1.853E-01
1.741E-01
1.760E-01
1.679E-01
1. 930E-01
1 .819E-0 I
1 .65'1E-0I
I .80.-E-01
1.65E-01

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
206.0
100.0
100.0
100.0
100.0
82.1

100.8
100.0
100.0
100.0
100.0
160. 0
100.0
100.0

2560.
626.
817.
858.
264.

5765.
260.

1071.
117.
125.
247.

1117.
1242.
157.
265.
106.
Ill.
906.
210.
481.
66.

7.9.
£0.
64.



1 i; ) / *,

25 1767.0 1764. 1771. 155. B1.* 1764.48 1.771E-01 100.0

++ Not Peak Area above the Compton Continuum before correction for system
background. Values flagged with a * are subsequently corrected for
systtm background before calculat ion of absolute emission rate (gaims/sec).

Gamm-ray and nuclide lookup from file: ve:[116,33nTOBACD.dat
Ra226 at 185.69 kev is ambiguously assigned; component has been
U235 at 1B5.69 kev is ambiguously assigned; component has been
Sc 46 c11120.25 Key is ambiguously assigned; component has been
Ta82 at1120.25 Kev Is ambiguously assigned; component has been
RulOS is being removed from the component set.
Csl34 is being removed from the component set.

removed.
removed.
removed.
removed.

** Least-squares Results **t
(interferences)

nuclide energy dps at uCI peoK err dev
Kev zero time /L frac (M) (sig)

1 K 40 - - - - 1.615E+00

1460.75 1.615E+00

2 T1288 - - - - 2.333E-01

8.72CE-05

6.728E-05 1.00 180.00 0.00

1.261E-05

pCi error
/L WX)

8.728E+01 100.01

1.261E+01 82.27

510.74 7.788E-01 4.210E-05 0.30 100.00 1.36
583.25 1.98E-01 1.070E-05 1.18 100.00 -0.35

3 Ni214 - - - - 4.242E-01

609.40 3.566E-01
1120.25 1.233E+00

4 Pb212 - - - - 3.474E-01

231.60 3.474E-01

5 Pb214 - - - - 3.617E-01

351.76 3.617E-01

6 Ac22S - - - - 5.992E-01

338.10
794.79
911.29
E90.13

1.293E+q0
4.581E+00
7.0.3E-C I
1.258E+00

2.293E-05 2.293E+01 80.75

1.927E-05 1.19 108.00 -0.37
6.663E-05 0.34 100.80 1.2B

1.878E-05 - - - - - - - - -

1.8788E-05 1.00 100.00 0.00

1.955E-05

1.87E+01 100.80

1.955E+01 100.00

1.955E-05 1.00 108.00 0.00

5.401E-05 - - - - - - - - - 5.401E+01 54.98

6.989E-05
2.476E-04
3.8IE-05
6. 800E-05

0.77 10.00
0.22 82.07
1.42 10O.80
0.79 100.00

8.44
1.06

-0.91
0.40

The followinq are upper limit valuc;:

9',

57.

a-

k
k



2e 7 - -

Sc 46 - -

Cr 51 - -

Mn 54 - -

Fe 59 - -

Cc 58 - -

Co 60 - -

Zn 55 - -

Unable to com

Zr 95 - -

Unable to comns

Nb 94 - -

Nb 95 - -

Unable to comj

Unable to com

Unable to comp

Rul03 - -

RulO - -

Ag IlHm - -

Snl13 - -

SnI25 - -

Snll7m - -

;bl24 - -

Sb125 - -

Unable to comp

,Uto

-ute

-ulp

pute

-t t

1.542E+0 I

8.220E-Oi

1. 306E+02

2.743E-01

6.912E+00

I . 860E+00

2.005E-0 I

6.814E-A1

upper limit

2.655E+00

uppor limit

1.710E-01

6.776E+00

upper limit

upper I imit

upper limit

9.751E+00

3.775E+00

1.0 14E+00

9.660E-01

2.!26E+06

2.437E+03

3.073E+00

I .604E+00

upptr limit

Unable to COrPLItO upper I imit

8. 333E-04

4.443E-05'

7.062E-03

1.483E-05

3.73SE-04

5.728E-05

1. 084E-05

3.683E-05

for Zr 89 ,

1.435E-04

for Zr 97 ,

9.245E-06

3.663E-04

for Nb 97 ,

for Nb 95m,.

for Mb 99 ,

5.271E-04

2.041E-04

5.481E-05

5.222E-05

1.501E+02

1.317E-01

I.661E-04

8.678E-05

for Sbl27v.

for Tel32 ,

1 ) p

- - - - - - - B.333E+02 100.00

- - - - - - - 4.443E+01 100.00

Tdeccyj

TdecoA

Tdecay

Tdecoy

- - - -

- - - 7.062E+03 100.00

- - - 1.483E+01 100.00

- - - 3.736E+02 100.00

- - - 5.728E+01 100.00

- - - 1.084E+01 100.00

- - - 3.683E+01 100.00

20*TI/2.

- - - 1.435E+02 100.00

20*TI/2.

- - - 9.245E+00 100.00'

- - - 3.663E+02 100.00

20*TI/2.

20*TI/2.

20*TI/2.

- - - 5.271E+02 100.00

- - - 2.041E+02 100.00

- - - 5.481E+01 100.00

- - - 5.222E+01 100.00

- - - 1.581E+08 100.00

- - - 1.317E+05 100.00

- - - 1.661E+02 100.00

- - - 8.670E+01 100.00

20*TI/2.

Tdecoy > 20*TI/2

- 3.410E+22 1.C4SE-02

C 2
C

To 12Fm - I.B43E+04 100.00



4 ) .9

Unable to

Unable to

Unable to

Unable to

Cs134

Cs 136

Cs 137

So 140

Unable to

Co 141

Unable to

Ce 144

Eu 154

Eu 155

Hf 175

Hf 161

}. TaI82

Pb210

Ra226

0235

U238

Unable to

Am241

compute upper limit

compute upper limit

compute upper limit

compute upper limit

- - - - 1.360E+00

- - - - 5.953E+03

- - - - 2.047E-01

- - - - 3.6SBE+54

compute upper limit

- - - - 1.249E+01

compute upper limit

- - - - 1.822E+00

- - - - 1.429E+00

- - - - 1.356E+00

- - - - 1.124E+00

- - - - 5.369E+00

- - - - 2.753E+00

- - - - 3.048E+03

- - - - 3.020E+03

- - - - 6.214E-01

- - - - 3.817E+01

compute upper limit

- - - - 2.239E+00

for Te131m

for 1131',

for 1132 ,

for 1133 ,

7.350E-05

3.21IE-01

1. 107E-05

1. 669E+00

for La14B ,

6.75OE-04

for Ce143 ,

9.849E-05

7.725E-05

7.331E-05

G. 077E-05

2.902E-04

I .48SE-04

1.64SE-0 I

1.633E-04

3.359E-05

2.063E-03

for 1p239 ,

1.21 E-04

Tdecoy > 20*TI/2.

Tdecay

Tdecoy

Tdecay

Tdecay

>)20*TI

20*TI

20*TI

/2.

/2.

/2.

7.350E+01

3.218E+05

1. 107E+O I

1.669E+06

> 20*TL/2.

- - - - - - - - 6.750E+02

Tdecay > 20*TI/2.

- - - - - - - - 9.849E+01

- - - - - - - - 7.725E+01

- - - - - - - - 7.331E+EOl

6.077E+81

- - - - - - - - 2.962E+02

- - - - - - - - 1.488E+02

- - - - - - - - 1.648E+05

- - - - - - - - 1.633E+02

- - - - - - - - 3.359E+01

- - - - - - - - 2.063E+03

Tdecoy > 20*TI/2.

1.210E+02 100.00

The following peoks were not
4 enervy qamrmat/scc pctorr
I 74.40 3.0523E-01 100.0
2 64.25 2.6635E-Ol 100.0
3 09.43 2.2659E-01 100.0
4 S2.82 2.0351E-01 100.0
7 29n. 11 1. 11-110F- c. 0

identified:
C1 *

0.0-000,00
0.4S66925
0.0066000
0. 00000
8.zl027'IE-11

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

- - - -



10 409.55 1.3816E-01 100.0 0.0000000
11 462.83 1.4517E-01 100.0 0.1514414
15 727.15 1.6433E-01 100.0 2.2815353E-05
1? 866.61 1.7414E-01 100.0 3.9673359E-06
19 964.70 1.6791E-01 100.0 6.6766451E-04
23 1587.78 1.8036E-01 100.0 3.3374238E-08
24 1591.98 1.69S1E-01 100.0 0.800000
25 1764.49 1.7706E-01 100.0 8.3794184E-02

If Cl > 0 Confidence threshold was not exceeded
Cl - 0 Energy Window test failure
C1 = -1 Extreme Half Life test failure
CI = -2 Extreme As. Go.a comparison test failure
CI - -3 Unable to estimate area of Assoc. Gorr

'4.
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Roygun - RSX Version 10-Jon-90

Analysis performed by: E. A. LEPEL

Sample: 54529-28-A 92-82741-L-1
UJeight: 0.50000 L

Irradiation date:

Count dote:

Decay:

Count times: REAL TilE
LIVE TlE

(26-tAR-1992 15:58:36)

3 j 2

23 -Sep-1991 at 11:38:00

24-rhr-1992 at 10:43:00

183.8d ( 15867900.

28.34h ( 102030.00
28.32h ( 101953.01

0.08 percent

Detector: HH pOs 0 0 Geometry Factor:

Efficiencies and shape parameters from file: ve:[116.22effmarn. HH

Spectrum from file : 5452928A.HH;l

Background subtractions from file: ve:[116,13Bockg. HH

Peak Rogion
channel start end

75.8
88.4
90.8
94.0

210.1
239.8
271.1
278.6
301.1
329.1
339.6
353.1
410.9
464.3
512.2
584.6
611.0
729.0
796.9
862.3
913.1
9G6. e
976.9
112. 2

73.
87.
90.
92.

289.
23?.
270.
277.
301.
327.
338.
349.
408.
'E3.
508.
563.
668.
72C.
75.
860.
911.
963.
96S.

79.
90.
92.
95.

211.
244.
272.
280.
302.
330.
345.
356.
412.
465.
517.
588.
612.
733.
798.
864.
915.
£69.
573.

1124.

Gross Not Energy Gammas Err System
counts area ++ (KeV) /sec x SD bKgd

8956.
3982.
2745.
3881.
2256.

10478.
1456.
1575.
937.

1376.
3202.
2313.
1122.
745.

2571.
2179.

934.
841.
3P7.
449.
1326.
5L5.
873.

.r

2568. *
960.*
131.*

1044. *
574.*

7010.*
349. *
213.*
286.*
239.*
12 18. w
462.*
246. *
270. *

1261.*
1556. *
388. *
349.*
139.'*4
174.*

1654.*
209. 4
615.*
97.

74.71
87.34
89.69
92.87

208.86
238.60
269.B2
277.35
299.84
327.76
338.27
351.73
409.50
462.83
510.69
583.22
609.36
727.28
795.10
860.47
911.21
964.89
968. 99
1126.09

3.509E-01
2.164E-01
2. 187E-01
1.846E-01
1.1 15E-0 I
1.94BE-01
1. I7E-01
1.163E-01
1.234E-31
1.265E-01
1.221E-01
2.552E-01
1.256E-01
1.361E-01
1.376E-01
1.588E-01
2.758E-01
1.603E-01
1.570E-01
1.586E-0 I
1.682E-81
1.664E-0 I
1.899E-01
1.688E-01

160.0
180.0
100.0
100.0
100.0
100.0
108.8
100.0
100.8
100.0
100.0
35.6

100.0
100.0
100.0
100. 0
65.7

100.0
100.0
100.0
100.0
100.0
108.0
100.0

2952.
942.
942.
989.
525.

6646.
317.
225.
300.
274.

1235.
135.
144.
285.

1288.
1431.

182.
306.
122.
162.

1045.
242.
555.

7- .

Dead time:

seconds)

seconds)
seconds)

1.000

C

Csl
U

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24



) LI

25
26
27
28
29

1463.2
1590.6
1595.3
1623.4
1767.0

1460.
1589.
1594.
1618.
1765.

1465.
1594.
1598.
1624.
1769.

974.
200.
149.
155.
162.

805.*
114.*

64.*
109.*

1460.75
1588.07
1592.77
1620.76
1764.27

I;

1.533E-0
1.667E-81
1.677E-01
1.632E-01
1.634E-0 I

100.0
100.8
100.0
100.0
100.0

862.
103.
74.
32.
66.

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flagged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

Gomma-ray and nuclide lookup from file: ve:[116,3JnTOBACO.dat
Sc 46 at1120.09 Rev is ambiguously assigned; component has been removed.
To182 at1120.09 Rev is ambiguously assigned component has been removed.
RulOB is being removed from the component set.
Cs134 is being removed from the component set.

** Least-squares Results **

nuclide energy dps at
Rev zero time

I K 40 - - - - 1.461E+00

1460.75 1.461E+00

2 EuIS5 - - - - 7.OSIE-01

87.34 7.081E-01

3 T1208 - - - - 2.39SE-01

C

(interferences)

uCI peak err dev
/L frac (Wf (sig)

7.898E-05 - - - - - - - - -

7.896E-05 1.00 100.0 0.06

3.82aE-05

3.828E-05 1.00 100.00 0.00

1.296E-05

pCi error
/L Wr)

7.898E+01 100.01

3.828E+01 100.00

1.296E+01 81.08

510.69 7.182E-01 3.882E-05 0.33 100.00 1.89
5r3.22 2.020E-01 1.092E-05 1.19 100.00 -0.53

4 Pb212 - - - - 5.399E-01

238.60 5.399E-01

5 Pb2l4 - - - - 6.92?E-01

351.73 6.927E-01

6 M1214 - - - - 7.174E-01

609.36
1120. O
17E4.2?

6.141E-01
1. 144E+00
I .072E+00

2.916E-05

2.918E-05 1.00 100.00 0.00

3.744E-05

3.744E-05 1.00 35.57 0.00

3.878E-05

3.319E-05
6. 162E-05
5.794E-O5

1.17 65.72
0.63 100.00
0.67 100.00

2.918E+01 100.01

3.744E+01 35.57

3.878E+01 49.99

-0.73
1.06
0.94

7 ?c22 - - - - 9.295E-01 5.024E-n5 - - - - - - - - - 5.024E+DI 56.11



330.27 1.155E+00 6.245E-05 0.80 100.00 0.55
795.10 3.879E+00 2.097E-04,0.24 100.00 2.16
911.21 6.730E-01
968.99 1.238E+00

The following are upper limit

Be 7 - - - - 1.402E+01

Sc 46 - - - - 7.803E-01

Cr 51 - - -- 1.191E+02

M 54 - - - - 2.527E-01

Fe 59 - - - - 6.244E+00

Co 5B - - - - 9.575E-01

Co 60 - - - - 1.86E-01

Zn 65 - - - - 6.364E-01

Unable to compute upper limit

Zr 95 - - - - 2.567E+00

Unable to compute upper limit

Nb 94 - - - - 1.602E-01

Nb 95 - - - - 6.482E+00

Unable to compute upper limit

Unable to compute upper limit

Unable to compute upper limit

Rul03 - - - - S.903E+00

rule6 - - - - 3.542E+00

AgllOm - - - - 9.545E-01

Snl13 - - - - 8.941E-01

Sn125 - - -- - 2.624E+06

Snif7m - - - - 2.176E+03

Er124 - - - - 2.KVE+D@

P-,12, - - - - I.3E 0 "

3.638E-05 1.30 100.00 -1.08
6.691E-05

values:

7.578E-04

4.21BE-05

6.437E-03

1.366E-05

3.375E-04

5.176E-05

1.009E-05

3.44E-05

for Zr 09 ,

1.355E-04

for Zr 97 ,

6.658E-06

3.504E-04

for Nb 97 ,

for Nb 95m,

for It 99 ,

4.812E-04

1.914E-04

5.159E-05

4.833E-05

1.419E+02,

1.176E-01

1.534E-04

P.23E-C5

0.75 100.00 0.71

Tdecayj

T-ie -a-

Tdecay

Tdecay

Tdecay

- - - 7.578E+02

- - - 4.218E+01

- - - 6.437E+03

- - - 1.366E+01

- - - 3.375E+02

- - - 5.176E+01

- - - 1.009E+01

- - - 3.440E+01

20*T1/2.

- - - 1.355E+02

20*T1/2.

- - - 8.658E+00

- - - 3.504E+02

20*T1/2.

20*TI/2.

20*T1/2.

- - - 4.812E+02

- - - 1.914E+02

- - - 5.159E+01

- - - 4.633E+01

- - - 1.419E+08

- - - 1.176E+05

- - - 1.534E+02

- - - 8.283E+01

106.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

lol. 0D

0
ta,

Ca;

C/I
K



:) I ) -e

C

Unable to

Unable to

Te29m

Unable to

Unable to

Unable to

Unable to

Cs 134

Cs 136

Cs 137

Boe 14

- - - - 2.106E+00

compute upper limit for SbI27

compute upper limit for Te132

- - - - 3.117E+02 1.685E-02

compute upper limit for Te131m

compute upper limit for 1131 ,

compute upper limit for 1132 ,

compute upper limit for 1133 .

- - - - 1.279E+00 6.915E-05

- - - - 5.349E+03 2.891E-01

- - - - 1.913E-01 1.034E-05

- - - - 2.743E+04 1.483E+00

compute upper limit for La140 ,

- - - - 1.152E+01 6.228E-04

compute upper limit for Ce143 ,

- - - - 1.715E+00 9.269E-05

- - - - 1.346E+00 7.275E-85

- - - - 1.037E+O0 5.603E-05

- - - - 4.808E+00 2.599E-04

- - - - 2.595E+00 1.402E-04

- - - 2.879E+03 1.556E-01

- - - 2.939E+00 1.589E-04

- - - 5.993E-01 3.239E-05

- - - - 3.664E+01 1.980E-03

omputo upper limit for Hp239

I. 139E-04

Tdecay

Tdecoy

Tdecoy
Tdecay

Tdecoyj
Tdecay

Tdecoy

Tdecay

Tdocoy

- 1.139E+02 100.00

The followin pookr uerr not idontifid:
4; nrflc-- tomzrs/rc pcterr Cl

20*T1/2.

> 20*TI/2.

- - - - 1.665E+04 100.00

28*T1/2.

20*T1/2.

20*T1/2.

28*T1/2.

- - - - 6.915E+01 100.00

- - - - 2.891E+05 100.00

- - - - 1.834E+01 100.00

- - - - 1.4B3E+06 100.00

20*TI/2.

- - - 6.228E+02 100.00

20*T1/2.

- - - 9.269E+01 100.00

- - - 7.275E+01 100.00

- - - 5.603E+01 100.00

- - - 2.599E+02 100.00

- - - 1.402E+02 100.00

- - - 1.556E+05 100.00

- - - 1.589E+02 100.00

- - - 3.239E+01 100.00

- - - 1.980E+03 100.00

20T1/2.

-C
Unable to

Ce 141

Unable to

Cte144

Eu 154

Hf 175

Hf 181

Ta 182

Pb2IO

Ra226

U235

U239

Unable to

rAm241

-

-

-

-

-

-

-

-

-

-

-

>



1
3
4
5
7
B
9

10
13
14
18

20
22
26
27
28

74.71 3.5093E-01
89.69 2.1873E-01
92.87 1.8457E-01
208.86 1.1145E-01
269.82 1.176E-01
277.35 1.1633E-01
299.64 1.233E-01
327.76 1.265CE-01
409.50 1.2564E-01
462.83 1.3609E-01
727.28 1.6030E-01
060.47 1.5856E-01
964.89 1.6640E-01
1588.07 1.6675E-01
1592.77 1.6772E-01
1620.76 1.6324E-01

0.0000000
0.0000000
0.0000000
7.0957569E-03
1.4739692E-04
3.0288035E-07
3.2517869E-06
2.0440752E-02
0.0000000
0.1672113
1.614461E-05
2.3556064E-05
4.4699866E-04
9.9256212E-08
0.000088
0.0000000

If CI > 0 Confidence threshold was not exceeded
Cl - 0 Enercy Window test failure
Cl = -1 Extrcme Half Life test foilur6
CI - -2 Extrerae As. Game comparison test failure
Cl - -3 Unable to estimate area of Assoc. Gonma

C.n

lb.

I ) \

100.0
100.0
100.0
100.0
100.0
100.8
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
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Raygun - RSX Version 18-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-29-A 92-82742-L-1
Wight: 0.50068 L

Irradiation date:

Count date:

Decay:

Count times: REA
LIV

Dead time:

Detector: HH

3 1 )

(26-mR-1992

20-Sep-199 1 at 10:16:00

17-Mar-1992 at 16:15:00

179.2d ( 15487148.

A

15:59:07)

seconds)

L TIrE 17.90h ( 64446.000 seconds)
E TIrE 17.89h ( 64392.a8a seconds)

0.07 percent

pas 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116.2Jefmarn.HH

Spectrum from file : 5452929A.HH;l

Background subtrcctions from file: ve:t116.IlBackg.HH

PeaK Region
channel start

77.2
85.0
93.3

129.2
209.9
239.0
300.8
328.6
339.0
352.7
463.6
511.3
583.9
610.1
727.9
795.7
911.8
965.5
969.6

1461.2
1588.6
1593.3

76.
64.
93.

127.
208.
237.
300.
326.
3:37.
351.
462.
505.
582.
607.
r26.
794.
91Sr.
962.
9F8.
1458.
1583.
ISO-.

end

78.
88.
94.

130.
211.
243.
301.
329.
340.
354.
464.
514.
5C5.
612.
730.
797.
913.
.968.
F72.
1463.
1552.
15Q5.

Gross Net Energy
counts area ++ (keV)

2423.
3233.
1378.
2077.
1804.
6089.

569.
915.

1409.
720.
530.

1608.
1248.
539.
453.
286.
824.
384.
561.
528.
151.
: El.

1211 .*
377.*
250. *
185.*
420.*

4146.* *
179.*
237.*
749.*
127.*
241.*
786.*
976.*
186.*
202.*
119.*
697.*

420,*
519.*
97.*
66.*

76.80
84.57
92.84

128.81
209.44
238.68
300.38
328.16
338.52
352.29
463.13
510.81
563.41
609.61
727.45
795.27
911.37
965.02
969.17

1460.75
1588.35
1592.E3

Gammas Err System
/sac X SD bKgd

3.425E-01
3.205E-0 I
2.606E-01
1.524E-01
1 .389E-61
1.422E-01
I .514E-01
1.548E-0 I
I .577E-01
I .560E-01
I .682E-01
1.726E-01
1 .814E-0 I
I .770E-81
1.989E-01
2.063E-8 I
2.043E-01
2.887E-0 I
2.314E-0I
2.114E-01
1.726E-0 I
I .607E-01

188.8
180.0
108.0
100.0
188.0
iaO.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
188.0
100.0
100.0

1864.
456.
625.
199.
331.

4198.
190.
173.
780.
85.
186.
813,
904.
115.
193.
77.

660.
153.
350.
545.

65.
47.

C

k



++ Net PeaK Area above the Compton Continuum before correction for system
bacKground. Values flagged with a '4 are subsequently corrected for
system background before calculot ion of absolute emission rate (gams/sec).

Gamma-ray and nuclide lookup
Ru1OE Is being removed from
Cs134 is being removed from

** Least-squares Results **

nuclide energy dps at
Kev zero time

I K 4D - - - - 2.015E+00

14C0.75 2.015E+00

2 T12O - - - - 2.715E-01

510.81 8.997E-01
583.41 2.304E-01

3 Pb212 - - - - 3.944E-01

238.60 3.944E-01

4 Pb214 - - - - 4.233E-01

352.29 4.233E-01

5 B1214 - - - - 3.941E-01

C09.61 3.941E-01

6 Ac22S - - - - 1.13;E+00

338.52 1.490E+00
795.27 4.942E+00
911.37 8.16BE-01
969.17 1.56E+00

The follo

So 7

Sc 46

Cr 51

tn 54

wing are upper l imit

- - - - 1.643E+01

- - - - 9.561E-01

- - - - 1.315E+02

- - - - 3. 157E-01

from file! ve:[116,3]nTBACO.dat
the component set.
the component set.

(interferences)

uC I
/L

1.089E-04

I .089E-04

I .468E-05

4.863E-05
1. 245E-05

2.132E-05

2.132E-05

2.28BE-05

2.28E-05

2.130E-05

2.13E-05

6.14E-05

0.054E-05
2.671E-04
4.415E-05
B. 141E-05

values:

B. 083E-04

5. 168E-05

7. IOSE-03

1.707E-05

peak err dev
frac (X) (sig)

1.00 100.00 0.00

0.30 100.00 1.8
1.18 100.00 -0.48

1.00 100.00 0.00

1.-0 1 -.- - 0.00

1.00 100.00 0.00

0.76 100.00
0.23 100.00
1.39 100.00
6.75 100.00

pCi
/L

1. 089E+02

error
(0)

lee,.a

1.468E+01 82.19

2.132E+01 100.00

2.288E+01 100.00

2.138E+01 100.00

6.140E+01 56.46

0.64
2.07

-1.05
0.66

- - - - B.B83E4432 100.00

- - - - 5.16E+01 100.00

- - - - 7.10BE+03 100.00

- - - - 1.707E+Fll 100.00

C 



1 -

Fe 59

Co 59

Co 60

Zn 65

Unable t

Zr 95

Unable t

Nib 94

Nb 95

Unable it

Unable tc

Unable tc

Ru103

RUMDE

Ao11m 

Sn 13

Sn125

So 117m

Sb124

Sb 125

Unable to

Unable to

Te129m

Unable to

3 camp

camp

oamp

I- -

c-MP U

compu

compu

Unable to compu

Unable to compu

Unable to comopu

- -

- -
- - 7.73?E+00 4.182E-04

- - 1.127E+00 6.09E-05'

- - 2.356E-01 1.274E-05

- - 7.523E-01 4.067E-05

ute upper limit for Zr 89 ,

- - 3.024E+00 1.635E-04

ute upper limit for Zr 97 ,

- - 2.627E-0 1.895E-05

- - 7.264E+00 3.927E-04

ute upper limit for Nb 97 ,

ute upper limit for Nb 95m,

ute upper limit for Mo 99

- - 1.853E+01 5.692E-04

- - 4.332E+00 2.341E-04

- - 1.185E+00 6.405E-05

- - 1.095E+00 5.92BE-05

- - 2.291E+06 1.239E+02

- 2.198E+03 1.18SE-01

- 3.151E+08 1.703E-04

- 1.897E+O0 1.025E-04

to upper limit for Sb127

te upper limit for To132

- 3.538E+02 1.912E-02

to upper limit for To13m,

to upper limit for 1131

to upper limit for 1132 ,

to uppor limit for 1133 ,

Tdooay

Tdecay

Tdecay

Tdecoy

Tdecay

Tdocay

Qs)

- - - - 4.102E+02

- - - - 6.090E+01

- - - - 1.274E+01

- - - - 4.067E+01

> 20*TI/2.

- - - - 1.635E+02

> 20*TI/2.

- - - - 1.095E+01

- - - - 3.927E+02

20*TI/2.

20*TI/2.

> 20*Tl/2.

- - - - 5.692E+02

- - - 2.341E+02

- - - 6.405E+01

- - - 5.920E+01

- - - 1.239E+08

- - - l.IBBE+05

- - - 1.703E+02

- - - 1.025E+02

20*TI/2.

20*TI/2.

- - - 1.912E+04

20*TI/2.

20*T1/2.

20*TI/2.

20*TI/2.

100.00

-) 1 ) J

188.00

100.00

100.00

180.00

100.00

100.00

100.08

1608.00

100.00

100.00

100.00

100.00

100.00

100.00

166.00



~1 ii

Cs134

Cs136

Cs 137

Ba 140

Unable to

Cel41

Unable to

Ce144

Eu 154

Eu155

Hf 375

Hf 183

Ta 82

Pb2IO

Ro226

U235

U238

Unable to

Am24l

compute

Compute

compute

1.610E+00

5.287E+03

2.374E-0l

2.803E+04

upper limit

I .300E+0I

upper limit

2.103E+00

1.727E+00

1.460E+0l

1.264E+00

5.522E+00

3.048E+00

3.654E+03

3.665E+00

7.448E-01

4.520E+01

upper Iimit

2.623E+00

a.70 IE-05

2.850E-01

1.283E-05

1.5 15E+00

for La140 ,

7.028E-04

for Ce143 ,

1. 137E-04

9.334E-05

7.891E-05

6.83DE-05

2.985E-04

1.647E-04

1. 975E-0 I

1.981E-04

4.022E-05

2.443E-03

for Np239 ,

1.416E-04

, j 0

- - - - - - - - 8.701E+01

- - - - - - - - 2.858E+05

- - - - -.- - - 1.283E+01

1.515E+08

Tdecoy > 20*TI/2.

- - - - - - - - 7.026E+02

Tdecay > 20*TI/2.

- - - - - - - - 1.137E+02

- - - - - - - - 9.334E+01

- - - - - - - - 7.891E+01

- - - - - - - - 6.830E+01

- - - - - - - - 2.985E+02

- - - - - - - - 1.647E+02

- - - - - - - - 1.975E+05

- - - - - - - - 1.981E+02

- - - - - - - - 4.022E+01

- - - - - - - - 2.443E+03

Tdecay > 20*T1/2.

- - 1.418E+02 100.00

The following peaks were not Identified!
* energy gams n/sec pctorr CI *

1 76.80 3.4249E-01 100.0 0.0000000
2 84.57 3.2047E-01 100.0 0.5907939
3 92.84 2.6058E-01 10.0 0.000000
4 128.81 1.5242E-01 100.0 0.0000000
5 209.44 1.3SOE-01 100.0 5.4750284E-03
7 300.38 1.5136E-01 100.0 4.2395722E-11
8 328.16 1.54SOE-01 100.0 9.2605350E-04

11 463.13 l.ESISE-0l 100.0 0.1759085
1I 727.45 1.9051E-0I 103.0 2.1297890E-05
16 965.02 2.0872E-01 100.0 2.7750089E-04

21 15BB.5 1.7261E-01 1D.0 3.5430022E-06
22 1552.03 3.EDZ-flI 100. E 5.:PS2232E-02

100.00

100.80

100.00

100.00

100.00

100.00

100.00

100.08

100.00

100.00

100.00

100.00

100.00

100.00

100.00



) 2 I
) ~)

Confidence threshold i&s not exceeded
Energy Window test failurq
Extreme Half Life test failure
Extreme As. Conna comparison test failure
Unable to estimate area of Assoc. Gamma

If CI > 0
Cl- Bl
CI r-
CI -2
Cl -3

C
C



Roygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Sanple: 54529-29-8 92-02742-L-2
Ueight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REA
LIV

Dead time:

Detector: HH

4 ) ~1

(26-mR-1992 15:59:49)

20-Sep-1991 at 18:16:00

16-Mor-1992 at 9:27:00

178.Ad ( 15376260. seconds)

L TIME 30.73h ( 118630.00 seconds)
E TIME 30.71h ( 110546.99 seconds)

0.08 percent

pOs 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve[.116,2effmcrn.HH

Spectrum from file : 5452929B.HH;l

Background subtractions from file: ve:[l16,l3BocKg.HH

PeoK Region Gross Net Energy Gammas Err System
channel start end counts area ++ (KeV) /sec X SD bKgd

1
2
3
4
5
6
7
8
9
I0
11
12
13
14
15
16
17
18
19
20
21
22
23
2-

75.4
85.0
87.8
90.3
93.7

129.7
186.3
210.0
239.2
300.9
328.8
339.0
352.5
463.9
511.7
584.0
610.0
728. 0
795.8
836.3
861.4
912.0
965. 4
£6F:8

72.
84.
87.
90.
93.

129.
185.
209.
238.
308.
327.
337.
352.
4S3.
50B.

600.
725.
795.
835.

810.
F 3.
C'r -

78.
67.
Be.
91.
94.

130.
187.
211.
246.
303.
331.
341.
353.
465.
515.
586.
611.
729.
798.
838.
865.
S15.
P&C.
174.

9666.
4396.
2360.
2049.
2381.
1993.
2424.
2455.

11262.
1677.
1836.
2565.
688.
862.

2430.
2342.
720.
Ol8.
457.
345.
545.
1456.
510.
1051.

2719. *
904.*
293.*
287.*
643.*
353.*
391.*
710.*

7300.*
392.*
361.*

1141.*
166.*
347. *

1281.*
1672. *
268.*
389. *
186. *
95.*

192. *
1152.1
223.*
760. *

74.81
84.41
87.18
89.68
93.08
129.8.4
165.67
209.38
238.60
300.34
328.21
338.44
351.95
463.34
511.16
583.40
609.43
727.47
795.29
835.76
860.89
911 .44
964.89
969.24

3.359E-81
2.317E-01
2.342E-01
2.027E-01
1.874E-01
1. 167E-01
1.029E-01
1.048E-01
1.043E-01
1. 131E-01
1. 189E-0 I
1.206E-01
1.204E-01
1.306E-01
1.328E-01
1.412E-01
1.427E-01
1.512E-01
1.483E-01
1.56E-01
1.512E-0l
1 .496E-01
1.553E-01
3.059E-01

100.8
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.8
100.0
100.0
100.0
180.0
100.0
100.0

3200.
782.

1021.
1021.
1072.
341.
330.
569.
7207.

325.
297.

1339.
146.
309.

1396.
1552.
197.
331.
132.
78.
176.

1133.
263.
602.

aC
C-;

*t.

'S

I



)

1461.2 1458. 1464.
158B.8 1587, 1591.
1593.7 1591. 1595.
1764.8 1763. 1767.

1007.
169.
189.
142.

I )

859. *
89.*
117.*
89.*

1460.75
1588.32
1593.28
1764.32

1.682E-01
1.624E-01.
1.546E-0I
1.512E-01

100.0
100.0
100.0
100.0

935.
112.
80.
72.

44 Not Peak Area above the Compton Continuum before correction for system
background. Values flogged with a * are subsequently corrected for
system background before calculation of absolute emission rate (goms/sec).

Gomma-ray
Ro226 at
[1235 at

RuIOS is
Cs134 is

and nuclide looKup from file: ve:EI16.33nTOBACO.dat
185.6? Kev is ambiguously assigned; component has been removed.
185.6? Kev is ambiguously assigned; component has been removed.
being removed from the component set.
being removed from the component set.

** Least-squares Results Xit:

nuclide energy dps at
Kov zero time

I K 49 - - - - l.03E+00

1460.75 1.603E+00

2 M, 54 - - - - 2.242E-01

835.76 2.242E-01

3 T1208 - - - - 2.115E-01

(interferences)

uCi peaK err dev pCi
/L fre (X) (sig) /L

8.66CE-05

E.666E-05 1.00 100.00 0.00

1.212E-05

1.212E-05 1.00 100.00 0.00

1. 143E-05

error
(M)

8.666E+01 100.01

1.212E+01 100.01

1.143E+01 82.06

511.16 6.922E-81 3.742E-05 8.31 100.00 1.51
583.40 1.792E-01 9.6B8E-06 1.18 180.00 -0.39

4 M1214 - - - - 3.177E-01

609.43 3.177E-01

5 Pb212 - - - - 2.889E-01

23F.60 2.69E-01

6 Pb214 - - - - 3.267E-01

351.95 3.267E-01

7 P.cZ28 - - - - 7.759E-01

350.44

-I .2 -

I.,I3EE+0P

-. oE-0l

1.717E-05

1.717E-05 1.00 100.00 0.00

1. 562E-05

1.562E-05 1.00 188.00 0.00

1.766E-05

1.71?E+01 100.00

1.562E+01 100.00

1.766E+01 100.00

1.766E-05 1.00 100.00 0.03

4.194E-05 - - - - - - - - - 4.194E+01 67.59

6. 157E-05
1. 97CE-54
.23 E-GC.5

8.68 100.00
0.21 ICE.B0
1.30 1.JI.00

0.69
1.71

-0.64

25
26
27
2B



The following are upper limit values:

Be 7

Sc 46

Cr 51

Fe 59

Co 58

Co 60

Zn 65

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Unable to

Unable to

Ru 103

Ru 166

AgmI IO

Snl13

Sn125

compu to

compu te

compute

compute

- 1.239E+01 6.697E-04

- 7.325E-01 3.959E-05

9.826E+01 5.312E-03

5.600E+00 3.027E-64

8.532E-01 4.612E-05

1.799E-01 9.727E-06

5.679E-01 3.070E-05

upper limit for Zr B9 -

2.252E+00 1.217E-04

upper limit for Zr 97 ,

1.552E-01 8.391E-06

5.554E+00 3.002E-04

upper limit for Nb 97 ,

Lipper limit for Nb 95m.

upper limit for ti 99

7.964E+00 4.305E-04

3.321E+00 1.795E-04

8.962E-01 4.844E-05

8.142E-01 4.401E-05

1.770E+06 9.567E+01

1.588E+03 8.585E-02

2.545E+00 I.376E-04

1.443E+00 7.802E-05

upper limit for Sb2,7

uppor I imit for ToI32 ,

Tdrcay

Tdncoy

Tdecoy

Tdecayj

Tdecoy

Tdecoy

- - - 8.585E+04

- - - 1.376E+02

- - - 7.802E+01

20*TI/2.

20*TI/2.

too.,oo

100.00

100.00

Tel-- - - - - t.7ECE+2 1.4G1E-02

) , I -I

- - - 6.697E+02 100.00

- - - 3.959E+01 100.00

- - - 5.312E+03 100.00

- - - 3.027E+02 100.00

- - - 4.612E+01 100.00

- - - 9.727E+00 100.00

- - - 3.07BE+01 100.00

20*TI/2.

- - - 1.217E+02 100.00

20*TI/2.

- - - 8.391E+00 100.00

- - - 3.002E+02 100.00

20*T1/2.

20*TI/2.

20*T1/2.

- - - 4.305E+02 100.00

- - - 1.795E+02 100.00

- - - 4.844E+01 100.00

- - - 4.401E+01 100.00

- - - 9.567E+07 100.00

4-.-

SnI17m - -

Sb 124

Sb 125

Unable to

Unable to

compute

CC, pU t 7

- -- - 1.461E+'.4 1OD.00



I ) ~ I

Unable to compute upper limit for Te131m,

Unable to

Unable to

Unable to

Cs 134

Cs 136

Cs 13?

Po 140

Unable to

Ce 141

Unable to

Ce 144

Eu 154

Eu155

Hf 175

Hf 181

To 12

Pb2l@

Ra226

U235

1238

compute upper limit

compute upper limit

compute upper limit

- - - - 1.157E+00

- - - - 3.B13E+03

-- - - 1.816E-01

- - - - 2.069E+04

compute upper limit

- - - - 9.SIGE+00

compute upper limit

- - - - l.SIIE+00

- - - - 1.258E+00

- - - - 1.183E+00

- - - - 9.287E-01

- - - - 4.208E+00

- - - - 2.462E+@0

- - - - 2.817E+03

- - - - 2.720E+o00

- - - - 5.646E-OII

- - - - 3.499E+11

Unable to compute upper limit

Am241 - - - - 2.015E+Ifl

for 1131 ,

for 132 -

for 1133 ,

6.25?E-05

2.061E-01

9.814E-06

. I 19E400

for La140

5.307E-04

for Cel143

8.710E-05

6.B0DE-05

6.394E-05

5.02DE-05

2.275E-04

1.331E-04

1.523E-01

1.474E-04

3.052E-05

1.892E-03

for Hp239 ,

1.089E-04

Tdecoy > 204TI/2.

Tdecay

Tdecay

Tdecay

>)

20*TI/2.

20*Tl/2.

20*T1/2.

- - - - - - - - 6.257E+01

- - - - - - - - 2.061E+05

- - - - - - - - 9.814E+00

- - - - - - - - 1.119E+06

Tdecay > 20*Tl/2.

- - - - - - - - 5.307E+02

Tdecay > 20*TI/2.

- - - - - - - - 8.710E+01

- - - - - - - - 6.800E+01

- - - - - - - - 6.394E+01

- - - - - - - - 5.020E+01

- - - - - - - - 2.275E+02

- - - - - - - - 1.331E+82

- - - - - - - - 1.523E+05

- - - - 1.474E+02

- - - - - - - - 3.052E+01

- - - - - - - - 1.892E+03

100.80

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

Tdecoy > 20*T1/2.

- - - - - - - - 1.089E+02 100.00

followino reOKz ,-r not
enoreg otvmis/sc'c pctorr

74.S1 3.-52E-01 100.0
84.41 2.5 172E-01 100.0
87.18 2.5418E-0l 100.0

4 es.re 2.f2GSE-01 100.0 0.00000

C
hi-

~i2~

.4'

2:

The
4;

2
3

identified:
Cl I

0.0000000
0 . 5380321

.000000



5 93.08 I.8?41E-01 100.0 0.0000000
6 129.04 l.1665E-01 100.0 0.000000
8 209.3B 1.0484E-01 100.0 9.4672525E-03
10 300.34 1.1306E-01 100.0 2.5169315E-11
11 328.21 1.16E-01 100.0 6.0686823E-03
14 463.34 1.306OE-01 100.0 0.1587513
18 727.47 1.5117E-01 100.0 2.0906124E-05
21 86B.89 1.5121E-01 100.0 7.8255971E-06
23 964.89 1.5526E-01 100.0 1.1529190E-03
24 969.24 3.0593E-01 100.0 7.3041385E-02
26 1580.32 1.6238E-01 100.0 5.5467621E-07
27 1593.2B 1.5477E-01 100.0 7.7716835E-02
28 1764.32 1.5116E-01 100.0 0.1077820

If Cl > 0 Confidence threshold was not exceeded
Cl - 0 Energy Window test failure
CI -1 Extreme Half Life test failure
Cl = -2 Extrmem As. Gmmai comparison test failure
CI = -3 Unable to estimate ara of Assoc. Gomma



Raygun - RSX Version 10-Jon-90 (26-MIR-1992 17:97:37)

Analysis performed by: E. A. LEPEL

Sample: 54529-30-A 92-02742-L-3
Weight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REAL TIME
LIVE TIME

Dead time:

Detector: HH

0-Feb-1992 at 12:00:00

5-Mar-1992 at 10:27:00

32.9d 1 2845620.0

26.54h ( 95545.000
26.52h I 95473.000

0.08 percent

pos C' 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: vo:[II6,23effmarn.HH

Spectrum from file : 5452930A.HH;1

Background subtract ions from file: ve:EI6.13Backg.HH

Peak Region
Channel start

75.8 73.
85.2 84.
88.6 87.
93.8 93.

186.9 186.
210.1 205.
239.5 236,
339.1 337.
352.9 349.
410.3 458.
511.8 509.
584.0 503.
616.0 609.
662.5 658.
72S.1 726.
795.9 793.
861.6 60.
912.0 90S.
£55.9 £64.
269.6 955.

1461.4 15 .
IS3.' 1597.
1557.0 1592.
3621.6 1(71.

end

78.
87.
90.
95.

188.
211.
243.
348.
355.
412.
516.
586.
614.
664.
730.
79?.
62.
916.
£58.
972.

14=?.
1550.
1(74.
1E~4.

Gross Not Energy
counts area ++ (keV)

8017.
4991.
4117.
3088.
2268.
482.
10285.
2293.
2172.
1315.
23C9.
1828.
986.

6512.
662.
414.
325.

17 5.
412.

£14.,
141.
116.

2367.* 74.92
342.* 84.29
897.* 87.69
642.* 92.88
300.* 186.02
536.* 209.20

6380.* 238.60
1095.* 338.21
312.* 352.03
151.* 409.49

1131.* 510.96
1338.* 583.21
356.*. 609.21

5031.* 661.72
273.* 727.32
206.* 795.16
149.* 860.80
999.* 911.2?
214.** 965.18
620.* 569.09
00.* 1460.75
95. 1583.31
l.* 1626. 

32016 0.9 S

Gammas
/sec

3.772E-01
2.789E-01
2.361E-01
2.107E-01
1. 173E-01
1. 253E-0 I
1.2?IE-01
1. .13 1E-0 I
I .550E-01
1.544E-0 I
I .0BE-0 I
1.638E-81
2.645E-0I
8.867E+00
1. 667E-0 I

S.696E-0 I
I .747E-0 I
1.692E-0 I
1.636E-01
2.242E-01
I .780E-0
1. 628E-0 I
I . 640E-01
1.789E-0I

Err System
X SD blqd

100.0
100.0
100.0
100.0
108.0
100.0
100.0
100.0
59.6

100.0
100.0
100.0
67.2

1.8
100.0
92.1
100.B
100.0
100.0
100.0
100.0
100.0
100.0
160.0

2764.
675.
882.
926.
285.
491.

6224.
1156.

126.
135.

1206.
1340.

170.
90.

266.
114.
152.
979.
227.
520.
808.

97.
70.
30.

seconds)

seconds)
seconds)

Nj

C 1
2
3
4
5
6
7
13
9
10
11
12
13
14
15
16
17
18
19
2'
21
2'
2?-
24



2) <2 1

25 1730.6 1729. 1732.
26 1765.8 1763. 1767.

72.
149.

31.* 1730.06
99.* 1764.45

I.670E-01 100.0
1.686E-01 100.0

++ Net PeaK Area above the Compton Continuum before correction for system
bacKground. Values floagged with a * are subsequently corrected for
system bockground before calculation of absolute emission rate (gams/sec).

Gammn-ray
Ra226 at
U235 cit

and nuclide lookup from file: ve:[116,3)nTOBACO.dat
186.02 Kev is ambiguously assigned; component has been removed;
186.02 Kev is ambiguously assigned; component has been removed.

RulD6 is being removed from the component set.
Cs134 is being removed from the component set.

** Least-squares Results "*

nuclide energy dps at
Kev zero time

I K 40 - - - - 1.697E+00

1460.75 1.697E+00

2 Cs137 - - - - 1.043E+01

661.72 1.043E+01

3 T1208 - - - - 2.331E-01

(interferences)

uCi peeK err dev
/L froc (%) (Sig)

S. 174E-05

9.174E-05 1.60 100.00 0.00

5.636E-04

5.636E-04 1.00 2.09 0.00

1.260E-05

pCi error
/L (

9.174E+01 100.01

5.636E+02 2.89

1.260E+01 82.55

510.96 7.989E-01 4.318E-05 0.29 100.00 1.50
5S3.21 1.982E-01 1.072E-05 1.18 100.00 -0.37

4 1214 - - - - 6.474E-01 3.500E-05 3.500E+01 57.52

£09.21 5.886E-01 3.183E-05 1.10 67.17 -0.31
1764.45 1.136E+00 5.977E-05 0.59 106.00 0.88

5 Pb212 - - - - 3.049E-01

238.60 3.049E-01

6 Pb214 - - - - 4.207E-01

352.03 4.207E-01

7 Ac22a - - - - 8.50SE-01

.21
795.1 I
911.27

1. 268E+00
3.SSOE-:tO
E. 44E-OF

1.648E-05

1.648E-05 1.00 100.00 0.00

2.274E-05 - - - - - - - - -

2.274E-05 1.00 59.65 0.00

4.599E-05

6.965E-05
2.157E-04
3.484E-05

0.66 100.00
0.21 92.06
1.32 100.00

1.648E+01 100.00

2.274E+01 59.65

4.599E+01 66.94

0.72
1.81

-0.68

) ~ I

17.
62.

C

k
-'3
k

'0 1, 1



The following ore upper limit value5:

Be 7

Sc 45

Cr 51

fln 54

Fe 59

Co 58

Co 60

Zn 65

Zr 89

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Hb 95m

no 99

RuL 13

rulOs

Fq 110m

Sn 113

Sn 125

Sn I 17m

Sb 124

Sb 125

Sb 127

- - - - 2.461E+00

- - - - 2.36SE-01

- - - - 3.18?E+00

- - - - 1.892E-01

- - - - 6.268E-01

- - - - 2.303E-01

- - - - 1.645E-01

- - - - 4.174E-01

- - - - 2.121E+02

- - -- - 5.07GE--01

compute uppor limit

- - - - 1.571E-01

- - - - 3.407E-01

computo upper limit

- - - - 4.291E+02

- - - - 6.757E+03

- - - - 7.736E-01

- - - - 3.129E+00

- - - - 7.300E-l

-- - - - 4.2IIE-Vll

- - - - 5.685E+01

- - - - 1.411E+00

- - - - 5.24DE-01

- - - - 1.587E+00

- - - - 2.625E+02

1.33DE-04-

1 .2OE-05

1. 722E-04

1.023E-05

3.399E-05

1.245E-05

9.971E-06

2.256E-05

1. 145E-02

2.744E-05

for Zr 97 ,

9.031E-06

1.842E-05

for Nb 97

2.320E-02

3.652E-01

4.ISIE-05

1.691E-04

3.94GE-05

2.276E-05

3.073E-03

7.626E-05

2.832E-05

8.577E-05

1.419E-62

- - - - - - - - 1.338E+02 108.00

Tclecay

Tdecay

- - - - 1.280E+81 100.00
- - - - 1.722E+02 100.00

- - - 1.023E+01 100.00

- - - 3.399E+01 100.00

- - - - 1.245E+01 100.00

- - - 9.971E+0D 100.00

- - - 2.256E+61 100.00

- - - 1.146E+04 100.00

- - - 2.744E+01 100.00

20*TI/2.

- - - 9.031E+00 100.00

- - - 1.842E+01 100.00

20*Tl/2.

- - - 2.320E+04 100.00

- - - 3.652E+05 100.00

- - - 4.181E+01 100.00

- - - 1.691E+02 100.00

- - - 3.946E+01 100.00

- - - 2.276E+01 100.00

- - - 3.073E+03 100.00

- - - 7.626E+01 100.00

- - - 2.832E+01 100.00

- - - B.577E+61 100.00

- - - 1.419E+04 100.00

- - - - 2.125E+O2 1.149E-02

)

Tc, -,2 - - - - - 1.149E+1 4 100.0B
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Te129

Unable t

1131

Unable to

Unable to

Cr134

C5136

Do 140

La 140

Ce 141

Unable to

Cc 144

Eu154

Eu155;

Hf 175

Hf 18 1

Ta 182

Pb2 16

Ra226

U235

U238

Np23!3

Am241

0
Ca

-- - - - 1.583E+01

* compute upper limit

- - - - 1.924E+01

compute upper limit

compute upper limit

- - - - 1.130E+00

- - - - 1.BBOE+00

- - - - 9.029E+00

- - - - 2.404E+00

- - - - 5.129E-01

computc upper limit

- - - - 1.283E+00

- - - - 1.334E+00

- - - - 1.266E+00

- - - - 2.609E-01

- - - - 5.081E-01

- - - - 1.099E+00

- - - - 1.70E+04

- - - - 3.119E+00

- - - - 6.411E-01

- - - - 3.724E+01

- - - - 2.047E+04

- - - - 2.272E+00

6.554E-04

for Te131m

1.040E-03

for 1132 ,

for 1133 -

6. 10E-05

1.016E-04

4.681E-04

1.299E-04

2.772E-05

for Cel143

6.93SE-05

7.209E-05

6.844E-05

1.410E-35

2.747E-05

5.94GE-05

9.231E-O I

1.686E-04

3.465E-05

2.013E-03

1. 10E+00

1. 228E-04

- - - - - - - - 8.554E+02 100.00

Tdecay > 20*T/2.

- - - - - - - - 1.040E+03 100.00

>)20*TI/2.

20*TI/2.

- - - - - - - - 6.106E+01

- - - - - - - - 1.616E+02

- - - - - - - - 4.661E+02

- - - - - - - - 1.299E+02

- - - - - - - - 2.772E+01

100.O6

100.00

100.00

100.00

100.00

Tdecay > 20*T1/2.

- - - - - - - - 6.938E+01

- - - - - - - - 7.209E+01

- - - - - - - - 6.844E+01

- - - - - - - - 1.410E+01

- - - - - - - - 2.747E+01

- - - - - - - - 5.940E+01

- - - - - - - - 9.231E+05

- - - - - - - - 1.686E+02

- - - - - - - - 3.465E+01

- - - - - - - - 2.013E+03

I.IBSE+06

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

- - - - - - - - 1.226E+02 100.00

following pecKs were not
tnrrgy gamyras/soc pctorr
74.92 3.77248-01 100.0
84.29 2.7EMlE-01 100.0
87.69 2.3611E-01 100.0

4 92.CC 2.ICSTE-01 100.0
E 28E.2: 1.I52E-g1 l0.0

Uidentified:
Cl

0.0f28000
0.4969496
0. 00C3000
0. 1 1100

3. 1R:§c7CE-03

K)

The

2
3

Tdecay

Tdecay



7.

10 489.49 1.5438E-01 100.0 0.0000000
15 727.32 1.6666E-01 100.0 1.4855702E704
17 860.80 1.74?IE-01 100.0 8.4207834E-06
19 965.18 1.6383E-01 100.0 1.1305694E-03
20 969.08 2.2422E-01 100.0 0.5168570
22 1588.31 1.6276E-01 100.0 6.6491937E-07
23 1592.40 1.6404E-01 100.0 0.0000000
24 1626.96 1.7686E-01 100.0 0.0000000
25 1730.06 1.6"61E-I 100.0 3.8724354E-10

If CI > 0 Confidence threshold was not exceeded
Cl - 0 Eneroy Jindou test failure
Cl -1 Extreme Half Life test failure
Cl = -2 Extreme As. Gamma comparison test failure
Cl - -3 Unable to estimate area of Assoc. Gamma

1 ) I
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Raygun - RSX Version 10-Jon-90

Analysis performed by: E. A. LEPEL

Sample: 54529-31-A 92-02742-L-5
Weight: 0.50000 L

(26-mR-1992 16:00:20)

Irradiation date:

Count date:

Decay:

20-Sep-1991 at 10:16:80

13-Mar-1992 at 17:32:80

175.3d ( 15146160.

+474
seconds)

Count times: REAL TIlE
LIVE TIME

Dead time:

Detector: HH pos 0

2.65d ( 229292.00 seconds)
2.65d ( 229120.00 seconds)

0.08 percent

O Geometry Factor: 1.000

Efficiencies and shape parameters from file: vo:rIl6,2effmrn.HH

Spectrum from file : 5452931A.HH;I

BacKground subtractions from file: vo:(116,1)Backg.HH

Peck Region
channel start

75.4
85.0
08.8

94.6
129.9
1I6. 1
239.2
271.0
301.0
32E.9
33S.0
352.9
410.2
463.9
£11.6
584.0
596 .8
610.0
662. 5

CC2.5731 5.

C.2

72.
84.
87.
90.
92.

129.
1l6.
237.
270.
300.
327.
357.
350.
410.
463.
507.
531.
5T5.
£06.
£62.
725.

end

78.
87.
90.
52.
95.

130.
IS9.
245.
272.
302.
330.
342.
354.
411.
465.
515.
585.
500.
613.
E64.
72F.

C,'5.
637.

Gross Net Energy
counts area ++ (keV)

20259.
9098.
9256.
6300.
8754.
4069.
6207.

24456.
3228.
2005.
3201.
6127.
3475.
1153.
1701.
5431.
4601.
1639.
2705.
0223.

176 1.
1249.
777.

5935. *
1583. *
1637. *
319. *

2196.*
551.*
E96. *

15570. *
759.*
659. *
680.*

2625. *
835. *

589.*
2640.*
3270. *

223.
891 .
176.*
76 1. x;
4-6. w

171.*

74.82
64.3?
88.16
90.14
93.94

129.27
185.52
238.60
270.37
300.35
328.29
338.43
352.25
439.59
463.27
510.9
583.38
596.19
609.41
661.95
727. 44
795.19
'02. 33
835.66

Gammas Err System
/see X SD bKgd

2.326E-01
1.642E-0 I
1.495E-01
1. 455E-0 I
1.221E-01
8.231E-02
7.072E-02
I .504E-01
7.827E-02
8. 138E-02
8.382E-02
8.328E-02
I .847E-81
B.715E-02
9.256E-02
9.489E-02
1.006E-01
1.293E-01
2.867E-81
I .024E-0 I
1.077E-01
I .029E-01
1.02SE-01
1. 121E-01

100.0
100.0
100.0
108.0
100.0
10.0
100.0
100.0
100.0
180.0
100.0
100.0
63.1
100.0
100.0
100.0
10.0
24.8
92.0

100.0
100.0
100.0
100.0
100.0

6633.
1621.
2116.
2116.
2222.
708.
685.

14936.
712.
674.
615.

2775.
303.
324.
640.

2694.
3217.

0.
408.
216.
687.
273.

0.
163.

0

-J
'I;

1
2
3
4
5
6
7

10

12

I?
14
15
16
17
18
19
20
21
22
23
24
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25
26
27
28
29
30
31
32
33
34
35

861.3
912.0
965.4
969.8

1120.9
1238.6
1461.3
1508.4
1593.1
1630.9
1765.0

866.
910.
964.
968.
ills.
1238.
1457.
1586.
1591.
1628.
1763.

864.
915.
968.
973.

1124.
1241.
1465.
1591.
1595.
1633.
1770.

1019.
3033.
974.

1973.
775.
395.

2210.
389.
373.
262.
429.

362. *
2384. *

464. c
140 1. *
249.*
106.*

1865.*
200.*
227.*
102.*
208. *

- I

860.75
911.40
964.82
969.21

1120.35
1238.05
1460.75
1587.84
1592.56
1630.37
1764.43

)

I.067E-01
1.053E-01
1. 09 IE-O I
1.437E-01
1.112E-01
1.224E-0
1.086E-01
I.O88E-01
1.053E-01
I .035E-6 I
1. 160E-01

*1 } ii

100.0
100.0
100.0
100.0
101.0
100.0
180.0
160.0
100.0
100.0
100.0

364.
2348.
544.

1247.
170.
69.

1938.
232.
167.
84.

148.

++ Not PeaK Area above the Compton Continuum before correction for system
backeround. Values flagged with a * are subsequently corrected for
system bccKground before colculation of absolute emission rate (gams/sec).

Gomn-roL and nuclide lookup from filo: ve:[116.3JnTOBACO.dot
Ro226 ot 185.52 Rev is ambiguously assigned component has been

U235 at 185.52 Rev is ambiguously assigned, component has been
Sc 46 citl2.35 Rev is ambiguously assigned; component has been
Tol2 cI 1120.35 Rev is ambiguously assigned; component has been
RuIO6 is being removed from the component set.
Cs 134 is bein removed fron) the component sot.

removed.
removed.
removed.
removed.

*; Loost-squares Results 9-*

nuclide energy dps at
Rev zero timn

I K 40 - - -- 1.035E+00

1460.75 1.035E+00

2 Mn 54 - - - - 1.659E-01

835.66 1.659E-01

3 Cs137 - - - - 1.215E-01

661.95 1.215E-01

4 T1208 - - - - 1.505E-PI

(interferences)

UCi peaK err dev
/L frac () (sig)

5.594E-05 - - - - - - - - -

5.594E-05 1.00 100.00 0.00

8. 969E-06

8.969E-06 1.00 100.00 0.00

6.566E-06

6.56E-06 1.00 160.00 0.00

8. 135E-06

pCi error
/L x)

5.594E+01 100.00

8.969E+00 100.01

6.566E+00 100.80

8.135E+00 82.89

510.9' 4.942E-01 2.671E-05 0.30 100.00 1.70
5S3.3t 1.276E-01 6.C97E-06 1.18 100.00 -0.44

5 M1214 - - - - 7.030E-01 3. 800E-05 - - - - - - - - - 3.800E+01 56.25

6OS.A 6 .37E-Cl 3.450E-05 1.10 91.96 -0.27
lirr.v ?.532E-l <.C72E-45 0.93 1C0.Od 0.16

.4
3.
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6 PbZ12

7 Pb214

B Ac226

1764.43 7.605E-01

- - - - 4.157E-01

23B.60 4.157E-01

- - - - 5.012E-01

352.25 5.012E-01

- - - - 5.442E-01

330.43 7.859E-01
795.19 2.536E+00
911.40 4.203E-01

The following are upper limit

Fo 7 - - - - 6.68]E+00

Sc 46 - - - - 4.802E-01

Cr 51 - - - - 6.580E7+01

Fe 59 - - - - 3.754E+00

Co SB - - - - 5.895E-OIl

Co

Zn

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Unable to

Unablo to

ru s3

- - - - 1.261E-01

- - - - 3.950E-01

compute upper limit

- - - - 1.563E+00

compute upper limit

- - - - 1.088E-01

- - - - 3.686E+00

compute upper limit

compute upper limit

compute upper l imit

- - - - 5.36E+0l

PLIOG - - - - 2.-07E+00

4. 11IE-05

2.247E-05

2.247E-05

2.709E-05

2.709E-05

2.942E-05

4.24SE-05
1.371E-04
2.272E-05

values:

4.692E-04

2.59GE-05

3.557E-03

2.029E-04

3. 16SE-05

6.a16E-06

2.135E-05

for Zr C9 

6.451E-05

for Zr 97 ,

5.679E-06

1.992E-04

for Nb 97 ,

for Nb 95m,

for Mo 99

2.900E-04

1.247F-114

1)

0.92 100.80 8.19

1.00 100.00 0.00

1.00 63.13 0.00

0.69 100.08
0.21 100.00
1.29 100.00

2.247E+01 100.81

2.709E+01 63.13

2.942E+01 67.40

0.75
1.92

-0.72

- - - - - - - - 4.692E+02

- - - - - - - - 2.596E+01

- - - - - - - - 3.557E+03

- - - - - - - - 2.029E+02

- - - - - - - - 3.186E+01

- - - - - - - - 6.816E+00

- - - - - - - - 2.135E+01

Tdecay > 20*TI/2.

- - - - - - - - 8.451E+01

100.0

100.00

100.00

100.00

100.00

100.00

10.00

108.00

Tdecay > 20*TI/2.

- - - - - - - - 5.679E+00 100.00

- - - - - - - - 1.992E+02 100.00

TdecOy

Tdecay

Tdecay

>)

20*TI/2.

20*TI/2.

28*TI/2.

- - - - - - - - 2.900E+02 100.00

- - - - - - - - 1.247E+02 100.00

flcllfm - - - - 6. ItE-01 -. 341E-05

C

C.;

.4

- - - 3.341E+01 100.013
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Sn 13

Sn 125

Sn I M

Sb 124

Sb 125

Unable it

Unable t(

Te129r

Unable tc

Unable tc

Unable tc

Unable to

Cs134

Cr13C5

Ba143

Unable to

Ce141

Unable to

Co 144

Eu 154

Eu 155

Hf 175

HWIN

To 162

FP2 t2

rC25-

) eornputc

) compute

-- --

Itompute

compute

Compute

compute

comute

compute

- 5.715E-01 3.089E-05

- 1.084E+OG 5.862E+01

- 1.026E+03 5.544E-02

- 1.665E+00 9.002E-05

- 1.009E+00 5.455E-05

" upper limit for Sb127 ,

" upper limit for Te132 ,

1.795E+02 9.703E-D3

upper limit for Tl31m.

upper limit for 1131 ,

upper limit for 1132 ,

upper limit for 1133 ,

8.393E-01 4.537E-05

2.365E+03 1.278E-01

1.285E+04 6.948E-01

upper limit for Lal48 ,

6.549E+00 3.54BE-04

upper limit for Ce143 ,

1.122E+00 6.066E-05

8.967E-01 4.847E-05

8.257E-01 4.463E-05

6.394E-01 3.456E-05

2.942E+00 1.590E-04

1.601E+00 8.654E-05

1.SSCE+03 1.07SE-01

1.882E+00 1.017E-04

Tdeeoyj

Tdeeay

Tdecoy

Tdecay

TdoCay

- - - - - - - 4.537E+81 100.00

Tdecay >

Tdeoay >

- - - 1.278E+05

- - - 6.948E+05

20*T1I/2.

- - - 3.540E+02

20*TI/2.

- - - 6.066E+01

- - - 4.847E+01

- - - 4.463E+01

- - - 3.456E+01

- - - 1.590E+02

- - - 8.654E+01

- - - 1.079E+05

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

1.017E+02 100.00

3.S55E-l1 2. O'E-05- - - - - - - - - 2.089E+01 100.00

}.

') I

- - - 3.089E+0I 100.00

- - - 5.862E+07 100.00

- - - 5.544E+04 100.00

- - - 9.002E+01 100.00

- - - 5.455E+01 100.00

20*T3/2.

20*TI/2.

- - - 9.703E+03 100.00

20*T1/2.

20*TI/2.

20*T1/2.

20*TI/2.

c
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U239 - - - - 2.412E+01 1.304E-03 - - - - - - - - 1.384E+03 100.00

Unable to compute upper limit for Np239 Tdecay > 20*T1/2.

Am241 - - - - 1.397E+00 7.549E-05 - - - - - - - - 7.549E+01 100.00

The following peoKs were not identified:
* energy gamms/sec

1 74.82 2.3266E-01
2 84.37 1.6419E-01
3 8.16 1.495E-01
4 96.14 1.4545E-01
5 93.94 1.2207E-01
6 129.27 B.2306E-02
9 270.37 7.8269E-02

10 300.35 8.137E-02
11 328.29 8.3626E-02
14 489.59 6.7150E-02
15 463.27 9.2555E-02
18 596.19 1.2934E-01
21 727.44 1.0771E-61
23 802.93 1.0264c-01
25 860.75 1.0871E-01
27 964.82 1.096SE-01
26 969.21 1.4372E-01
30 1236.05 1.2245E-01
32 1587.C4 1.0876E-01
33 1592.56 1.0528E-01
34 1638.3? 1.0355E-01

pCterr
100.0
100.0
100.0
100.0
100.0
180.0
100.0
100.0
100.0
100.0
100.0
24.9

100.0
100.0
100. a
109.0
100.0
100.0
100.0
100.0
100.0

Cl *
0.0080000
0.5246680
0.0006009
0.0000000
0.0000BO8
0.006008
1.4174421E-04
3.9545492E-05
2.7342703E-02
0.8000000
0.1545245
8.0660000
1.62916IIE-05
4.7622571E-08
6.851878E-06
5.0233654E-04
0.4676037
1.6830053E-02
1.6135294E-07
0.0000
0.0000000

If Cl > 0 Confidence threshold was not exceeded
Cl 0 0 Energy Ljindow test failure
C! = -1 Extre-m Half Life test failure
Cl = -2 Extreme As. Gomma comparison test failure
Cl = -3 Unable to estimate area of Assoc. Gammo

eC

-4

C
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Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-32-A 92-02742-L-6
Woight: 0.50000 L

1 I

(26-MAR-1992 17:08:04)

3/ 7 /9L

Irradiation date:

Count date:

Decay:

Count timvs: REAL TIME
LIVE TUE

Dead time:

0-Feb-1992 at 12:00:00

4-Mar-1992 at 10:11:00

31.9d ( 2758260.0

24.10h ( 86776.000
24.09h ( 86710.000

0.08 percent

Detector: HH pos 0 0 Geometry Factor:

Efficiencies and shape parameters from file: ve:116.2jeffmwrn.HH

Spectrum from file : 5452932A.HH:l

Background subtractions from file: ve:t116.1lockg.HH

PeaK Rogion
channsl start

75.6
65.0
88.9
93.6

186.2
235.3
271.0
300.9
339.1
463.9
511.7
584.0
C. I

662.4
726.1
75.7
861.6
911.9
955.3
963.8
1 EI.3
15E5.,
1593.?
DC'.9

74.
64.
87.
91.
185.
236.
269.
300.
338.
463.
507.
582.
609.
650.
724.
795.
£60.
£10.
£f 4.

I <59.
1(72.
1521.ff"7 I

end

78.
87.
£8.
95.
189.
243.
272.
383.
340.
465.
514.
587.
611.
664.
733.
797.
662.
$15.
£66.
£72.
14S5.
I591.
1595.
17C7.

Gross Not Energy Gammas Err
counts area ++ (KeV) /sec X SD

6160.
3734.
3767.
4560.
3293.
9315.
1802.
1566.
1865.
822.

2097.
1897.
551.

5976.
986.
326.
269.

1109.
245.
70r.
793.
142.
14.
125.

2130.*
766.*
477. *
941. *
304.*

5661 .*
394.*
311 .*

1013.*
241.*
945.*

1243.*
234.*

5355.*
368.*
139.*
116.*
860.*
112.*
5g4.*698.*

65.*
0G.*
,a.,

74.87
84.34
88.22
92.95

185.51
238.60
270.31
300.25
338.41
463.28
511.68
583.34
609.46
661.79
727.45
795.11
861.01
911.36
964.74
969.18
1460.75
1588.31
1593. 20
1764.39

3.85 IE-01
2.729E-01
2.592E-01
2.186E-01
1.231E-01
1.354E-01
1. 353E-01
1.424E-01
1.536E-01
1.769E-01
1.695E-01
1 .783E-01
1.759E-01
8.969E+00
2.012E-01
1 .812E-01
1. 798E-0
1.728E-01
I .906E-0l
1.737E-01
1.767E-01
1.862E-01
I.802E-0l
1. 781E-01

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

1.8
100.0
108.6
100.0
10.0
100.0
100.0
100.0
100.0
100.0
100.0

seconds)

seconds)
seconds)

1.000

Z"
C0

System
bkgd

2510.
613.
81.

841.
259.

5653.
270.
255.
1050.
242.

1095.
1217.

154.
82.

260.
103.
138.
89.

206.
472.
733.
Co.
63.
56.



1)
I I 1

-2

++ Net PeaK Area above the Compton Continuum before correction for system
backoround. Values flagged with a * ore subsequently corrected for
system background before calculation of absolute emission rate (gomssec).

Gomma-ray and nuclide lookup from file: ve:[1.33nTOBACO.dat
Ra226 at 185.51 Kev is ambiguously assigned; component has been removed.
1235 at 185.51 kev is ambiguously assigned; component has been removed.

Matrix is Singular in MLR:
an element of w is zero

being removed
being removed
being removed

from the component set due to a matrix singularity.
from the component sei.
from the component set.

*A Loast-squares Results *t

nuclide enercjy dps at
kcv zero tie

I K 40 - - - - 1.685E+00

1450.75 1.685E+00

2 Cs137 - - - - 1.055E+01

661.79 1.055E+01

3 T1208 - - - - 2.419E-01

(interferences)

uCi peoK err dev
/L frac (X) (sig)

9. 106E-05

9.106E-05 1.00 100.00 0.00

5.701E-04

5.781E-04 1.03 2.10 0.00

1.308E-05

pCi error
/L (W)

9.IBSE+01 100.00

5.?IE+02 2.10

1.308E+01 82.71

511.06 8.418E-01 4.550E-05 0.29 100.0 1.48
583.34 2.069E-01 1.114E-05 1.17 100.00 -0.36

4 6i214 - - - - 3.916E-01

60S.46 3.91GE-CI

5 Pb22 - - - - 3.245E-01

238.60 3.245E-01

6 Ac228 - - - - 6.316E-01

795.11
911.36
S69.18

4.260E+00
6.581E-01
1.077E+tO

2.117E-85 - - - - - - - - -

2.117E-05 1.00 100.00 0.00

1.754E-05

1.754E-05 1.00 100.00 0.00

4.495E-05 - - - - - - - - -

2.303E-04
3. 557E-05
5.823E-05

0.20 100.00
1.26 100.00
0.77 100.00

2.117E+01 100.00

1.754E+01 100.00

4.495E+01 66.9G

1.6B
-0.55
0.47

The followino are ,ppor l imit valuos:

Ee 7 -- - - - 2.52E+,-0 1.36E-04 - - - - - - - - 1.366E+02 100.00

Pb214
RutIS
Cs 134

is
Is
is

0
C
p.'1~
7
is

t

4



1 ~:

2.511E-Bl 1.357E-05

- - - - 3.229E+l9

- - - - 1.887E-01

- - - - 6.252E-01

- - - - 2.349E-01

- - - - 1.940E-01

- - - - 4.397E-01

- - - - 1.731E+02

- - - - 5.244E-01

compute upper limit

- - - - 1.797E-01

- - - - 3.40SE-ni

computo upper limit

- - - - 3.680E+02

- - - - 5.25@E+03

- - - - 7.799E-01

- - - - 3.256E+90

- - - - 7.63SE-01

- - - - 4.432E-01

- - - - 5.276E+01

- - - - 1.405E+00

- - - - 5.624E-01

- - - - 1.674E+L0D

- - - - 2.209E+02

- - - - 1.?76E+02

- - - - 1.59SE+01

Cr

Mn

Fo

Co

Co

Zn

Zr

Zr

Sc 46

51

54

59

58

60

65

89

95

1. 745E-04

1.020E-05

3.379E-05

1. 27CE-05

1.049E-05

2.377E-05

9.357E-03

2.635E-05

for Zr 97

9.711E-OG

I.B42E-85

for Nb 97

1.989E-02

2.83E-01

4.21GE-05

1.760E-04

4.12E-05

2.39E-05

2.852E-03

7.597E-05

3.04AE-05

9.04E-05

1.194E-02

9.61CE-03

8.6SOE-04

2D*TI/2.

- - - - - - - - 1.989E+04

- - - - - - - - 2.838E+05

- - - - - - - - 4.216E+01

- - - - - - - - 1.760E+02

- - - - - - - - 4.120E+01

- - - - - - - - 2.396E+01

- - - - - - - - 2.852E+03

- - - - - - - - 7.597E+01

- - - - - - - - 3.04@E+01

- - - - - - - - 9.046E+01

- - - - - - - - 1.194E+04

- - - - - - - - 9.61E+03

8.609E+02 100.00

Unohir' to Comput upper limit for Te131m.

1)

- - - - - - - - 1.357E+01
- - - - - - - -1.745E+02

- - - - - - - -1.020E+01

- - - - - - - - 3.379E+01

- - - - - - - - 1.270E+01

- - - - - - - - 1.049E+01

- - - - - - - - 2.377E+01

- - - - - - - - 9.357E+03

- - - - - - - -2.835E+01

. Tdecay > 20*TI/2.

- - - - - - - - 9.711E+00

- - - - - - - - 1.842E+01

100.00

100.00

100.0

100.00

100.00

100.00

188.1

100.00

100.00

100.00

100.00

I'

Unable to

Nb 94

Nb 95

Unable to

Nb 95m

M1 99

Ru103

RuL106

Ag1lim

SnI13

Sn 125

Sn 17m

Sb124

Sb 125

Sb 127

To 132

Te12 m

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

TdPCOLy > 2B0*T1/2.

, Tdecay >



) Al I "

1131

Unable to

Unable to

Cs134

Cs136

Cl48

La140

Ce 141

Unable to

Ce 144

Eu154

Eu 155

Hf 175

H 181

To 182

Pb2 10

Pb214

Ro226

U235

U238

Np23Z

Am241

I I K) )

- - - - - - - - 9.892E+02 100.00

Tdecay

Tdecay

28*TI/2.

20*TI/2.

- - - - 1.830E+01

Compute upper limit

compute upper limit

- - - - 1.254E+0

- - - - 1.766E+00

- - - - 9.095E+00

- - - - 1.773E+00

- - - - 5.202E-O1

compute upper limit

- - - - 1.34SE+00

- - - - 1.412E+00

- - - - 1.329E+00

- - - - 2.732E-01

- - - - 5.210E-01

- - - - 1.153E+00

- - - - 1.855E+04

- - - - 6.034E-01

- - - - 3.236E+00

- - - - 6.646E-01

- - - - 3.947E+01

- - - - 1.571E+04

- - - - 2.372E+00

9.992E-04

for 1132

for 1133 .

6.776E-05

9.546E-05

4.916E-04

9.584E-05

2.812E-05

for Ce143 .

7.286E-05

7.634E-05

7.182E-05

1.477E-05

2.816E-05

r.231E-05

1.003E+00

3.262E-05

1. 749E-04

3.592E-05

2.133E-03

8.494E-01

1. 282E-04

- - - - - - - - 7.286E+01

- - - - - - - - 7.634E+81

- - - - - - - - 7.182E+01

- - - - - - - - 1.477E+01

- - - - - - - - 2.816E+01

- - - - - - - - 6.231E+01

- - - - - - - - 1.003E+06

- - - - - - - - 3.262E+01

- - - - - - - - 1.749E+02

- - - - - - - - 3.592E+01

- - - - - - - - 2.133E+03

- - - - - - - - 8.494E+05

- - - - - - - - 1.282E+02

- - - - - - - -- 6.776E+01

- - - - - - - - 9.546E+01

- - - - - - - - 4.916E+02

- - - - - - - - 9.584E+01

- - - - - - - - 2.812E+01

following pecks wore not Identified:
energy gommor/svc ptterr CI *
74.P7 3.B512E-01 100.0 0.000000B
84.34 2.72G8E-01 100.0 0.5163971
C3.22 2.5921E-01 100.0 0.0606030
92.55 2.1862E-01 100.0 0.0060300

270.31 1.h25E-0l 100I.0 9.7283410E-06
30.25 1.4241E-01 100.6 5.9536563E-11

.535F7-[1 1f .0 0.524132

100.00

100.00

100.00

100.00

180.00

100.00

108.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

Tdecay > 20*TI/2.

The

2
3
4
7
B

C,

Ct



1.7691E-01
2.0119E-61
1.7977E-01
I .9059E-0 I
1.6616E-01
I .801E-0l
1.7814E-0l

100.0
100.0
100.0
100.0
100.0
100.0
100.0

)

8.1412069
2.0630225E-05
9.6453959E-06
3.8323888E-05
3.8913934E-09
0.4499197
0.1391177

Confidence threshold was not exceeded
Energy Window test failure
Extreme Half Life test failure

CI - -2 Extreme As. Gamma comparison test failure
C! = -3 Unable to estimate area of Assoc. Gomma

Options - in - Effect

sy:lphh.1st
ve:[1I16,3nTSAC.dat
sy:ray.hh

E. A. LEPEL

pCi/L Ie+6

10
15
17
19
22
23
24

463.28
727.45
661.01
964.74
1586.31
1593.20
176e..39

If CI >
CI -
Cl

0
0

-1

CALIBRATE
PRINT
LICRARY
INDIRECT
UPPER+LIMIT
USER(NAME
ACTIVITY
UNITS
OPTIQN LIST'a,

'6~~

Ct
4-
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Raygun - RSX Version 10-Jon-9B

Analysis performed by: E. A. LEPEL

Sample: 54529-36-A 92-02743-L-I
Weight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REAL TIME
LIVE TIME

Dead time:

Detector: HH

(26-MAR-1992 16:01:00)

24-Sep-1991 at 7:10:00

23-Mor-1992 at 8:59:08

l6I.ld ( 15644940.

25.66h ( 92358.000
25.64h ( 92289.000

0.08 percent

3/a Ozt

seconds)

seconds)
seconds)

pas 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116,2leffmarn.HH

Spectrum from file : 5452936A.HHfl

Background subtractions from file: ve:[lI6,1Backg.HH

Peck Region
channel start end

Gross Net Energy Garmmas
counts area ++ (KeV) /sec

Err System
z SD bKgd

2421.* 74.66
346.* 84.23
969.* 87.96
1006.* 92.95
283.* 185.60

6186.* 238.60
1841.* 338.24
289.* 463.07
1313.* 510.96
1291.* 583.29
379.* 609.60
326.* 727.49
177.* 795.10
117.* 835.72
161.* 860.53

1015.* 911.31
199.* 964.95
541.* 969.15
107.,P 1120.36
718.* 1460.75
!Q.* 1587.72
79.* 1592.62
1C6. * 1764.11

C

1 75.3
2 84.9
3 08.6
4 93.6
5 186.4
6 239.4
7 339.2
8 464.2
9 512.1

10 584.5
11 610.9
12 726.9
13 796.6
14 837.3
15 862.1
16 912.9
17 96.6
IS 970.9
19 1122.2
20 1463.0
21 1550.2
22 1595.3
23 17E .S

72.
84.
86.
91.

185.
237.
3.36.
462.
509.
582.
609.
727.
793.
M35.
85C.
911.
£62.
969.

1120.
1460.
I 533.
1553.
I 7E.

78.
86.
90.
96.

188.
243.
341.
467.
519.
587.
612.
731.
798.
241.
863.
915.
969.
973.

1123.
1455.
jt93.c
15F7.
I 769.

8213.
2815.
4551.
4945.
2470.
9105.
2465.
1138,
2563.
1277.
772.
673.
507.
456.
443.
1249.
529.
736.
232.
,Il.
159.
139.
156.

3.699E-01
2.712E-01
2.292E-01
1.959E-01
I .i E-01
1.217E-01
1.320E-01
1.422E-01
1. 828E-0 I
1 .51SE-01
3.166E-01
1.631E-01
1.604E-0I
1.592E-1I3
1.621E-01
1.693E-01
1.73 1E-0 I
1.691E-01
1.79IE-01
1 .734E-0I
I . 658E-8 I
1.7 0E-0 I
1. 947E-0 1

100.8
180.0
180.0
100.0
180.0
100.0
10.0
180.0
188.0
100.0
54.6

10.0
180.0
100.0
180.0
108.0
108.0
100.0
108.0
100.0
100.0
100.0
92.4

2672.
653.
852.
895.
276.

6016.
ills.
258.

1166.
1296.

164.
277.
110.
65.

147.
946.
219.
502.
68.

781.
93.
67.
60.
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++ Net Peak Area above the Compton Continuum before correction for system
background. Values flogged uith a * are subsequently corrected for
system background before calculation of absolute emission rate (goms/sec).

Gamma-roy and nuclide lookup from file: ve:[116,33nTOBACD.dat
Ra226 at 165.60 Kev is ambiguously assigned; component has been removed.
U235 at 185.60 Kev is ambiguously assigned; component has been removed.
Sc 46 o11120.36 kev is ombiguously assigned; component has been removed.
TaI82 at1120.36 Kev is ambiguously assigned; component has been removed.

Matrix is singular in MLR:
an element of w is zero
is
is
is

being removed
being removed
being removed

from the component set due to 0
from the component set.
from the component set.

matrix singularity.

** Leost-squares Results **

nuclide energy dps at
Kev zero time

I K 40 - - -- 1.653E+00

1460.75 l.653E+00

2 Mn 54 - - - - 2.383E-01

835.72 2.383E-01

3 T1206 - - - - 2.22SE-01C

(interferences)

uCi peak err dev
/L frac (X) (sig)

S. 934E-05

8.934E-05 1.00 100.00 0.00

1.288E-05

1.28SE-05 1.00 100.00 0.00

1.203E-05 - - - - - - - - -

PCI
/L

error
(W)

8.934E+01 100.00

1.288E+01 100.00

1.203E+01 84.86

510.96 9.537E-01 5.155E-05 0.23 100.00 1.66
583.29 1.927E-0l 1.042E-05 1.15 100.00 -0.34

4 Bi214 - - - - 7.97GE-01

609.60
1120.36
1764.1 i

7.050E-01
1.213E+00
1. 277E+02

5 Pb212 - - - - 3.382E-01

230.60 3.382E-01

6 Ac228 - - - - 9.265E-01

338.24
795.10
911.31
'69.15

1.249E+00
3.962E+00
6. 772E-l I
1. 101E+00

4.313E-05

3.811 E-05
6.559E-05
6. 902E-05

1.82BE-05

4.313E+01 43.93

1.13 54.62
0.66 100.00
0.62 92.42

-0.52
0.74
0.8

1.828E+01 100.00

1.020E-05 1.00 100.00 0.00

5.008E-05 - - - - - - - - - 5.008E+01 56.03

6.744E-Q5
2. 141E-04
3.66 IE-05
5.1£52E-05

0.74 100.00
0.23 100.00
1.37 100.00
0.84 100.00

0.56
1.66

-6.80
0.34

Pb214
Ru 106
Cs 134
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The following are upper limit values:

Be 7

Sc 4G

Cr 51

Fe 59

Co 58

Co 60

Zn 65

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Unable to

Unable to

Ru103

Ru 16G

Ag! tmr

Sn 13

Sr 125

Sn! 17m

Sb124

Sb 125

Unable to

Unable to

- - - - 1.436E+01

- - - - 7.985E-01

- - - - 1.178E+02

- - - - 6.353E+00

- - - - 9.60SE-01

- - - - 2.O68E-01

- - - - 6.531E-01

compute upper limit

- - - - 2.632E+00

compute upper limit

- - - - 1.667E-01

- - - - 6.396E+00

compute upper limit

compute upper limit

compute upper limit

- - - - 9.268E+00

- - - - 3.67?E+00?

- - - - 9.957E-01

- - - - 9.260E-01

- - - - 2.519E+OG

- - - - 2.070E+03

- - - - 3.051E+00

- - - - 1.58E+00

compute upper limit

compute upper limit

7.764E-04'

4.31E-05

6.367E-03

3.434E-04

5.194E-05

1.084E-05

3.53DE-05

for Zr 89 ,

1.422E-04

for Zr 97 .

9.010E-06

3.457E-04

for Nb 97 ,

for Nb 95m,

for Mo 99 -

5.010E-04

1.988E-04

5.382E-05

5.006E-05

1.362E+02

1.119E-01

1.649E-04

8.573E-05

for Sb127?

for Tei32

- - - - - - - - 7.764E+02

- - - - - - - - 4.316E+01

- - - - - - - - 6.367E+03

- - - - - - - - 3.434E+02

- - - - - - - - 5.194E+01

- - - - - - - - 1.084E+01

- - - - - - - - 3.530E+01

Tdecay > 20*T/2.

- - - - - - - - 1.422E+02

Tdecoy > 20*TI/2.

- - - - - - - - 9.616E+00

- - - - - - - - 3.457E+02

Tdecay > 20*TI/2.

Tdecay > 20*TI/2.

Tdocay > 20*T1/2.

- - - - - - - - 5.016E+02

- - - - - - - - 1.988E+02

- - - - - - - - 5.382E+01

- - - - - - - - 5.006E+01

- - - - - - - - 1.362E+08

1.119E+05 100.00

Tdecay

Tdecay

- - - £

20W1/2.

20*TI/2.

.649E+02

.573E+01

Tel2Sm - - - - 3.161E+02 1.7CSE-02

-~

I 
I

eC

188.80

100.00

100.00

160.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

10.00

100.00

100.00

100.00

100.00

100.00

1.708E+04 100.00



Unable to

Unable to

Unable to

Unable to

Cs 134

Cs 136

Cs 137

Sa140

Unable to

Ce 141

Unable to

Ce 144

EL 154

Eu 155

Hf 175

Hf 181

Ta 12

Pb2lO

Pb214

Ro226

U235

U238

Unable to

Am24 1

compute

compute

compu~te

compute

compute

compute

,4 j)3

upper limit

upper limit

upper limit

upper limit

1.3 10OE+00

5.045E+03

2.057E-0 1

2.S3GE+04

upper limit

1.151E+01

upper limit

I.SB)7E+00

1.389E+00

1.309E+rrn

1.066E+ID

4.952E+00

2.630E+00

3.013E+03

5.341E-01

3. OOE+00

6.189E-Cl

3.791E+01

upper limit

2.185E+00 I.181E-04

for Te13rm,

for 1131

for 1132

for 1133

7.083E-05

2.727E-0l

1 .1 12E-05

1.425E+00

for Lal40 ,

E.219E-04

for CeI43 ,

9.766E-05

7.50SE-05

7.07?E-05

5.761E-05

2.677E-04

1 .421E-04

1.628E-0l

2.667E-05

1.622E-04

3.345E-05

2.049E-03

for Np239

Tdecay

Tdecay

Tdecay

Tdecoy

Tdecoy

Tdecoy

Tdocay

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

2.049E+03 100.00

> 20*T1/2

- - - 1.181E+02 100.08

The followncg pecks uore not identified:
e oncrey tcmmas/scc petorr Cl 
I 74.6G 3.6986E-0l 1ti.0 O.Gr.008

64.23 2.711E-01 100.0 U.47[19C090
ST7.97 P.QSIEE-0l 160.0 0.0000000

C

2:
2'

20*T1/2.

20*T1/2.

20*T1/2.

20*TI/2.

- - - 7.003E+01 100.00

- - - 2.727E+05 100.00

- - - 1.112E+01 100.80

- - - 1.425E+06 100.00

20*T1/2.

- - - 6.219E+02 100.00

20*T1/2.

- - - 9.766E+01 100.00

7.506E+1 I

7.078E+01

5.?61E+l1

2.677E+02

1.421E+02

1. 62BE+05

2.OS7E+1

1.622E+02

3.345E+01



4 92.95 1.9588E-01 100.0 0.0000000
8 463.07 1.4221E-01 100.0 0.1598772

12 727.49 1.6306E-01 100.0 2.9138662E-05
15 860.53 1.6207E-01 100.0 8.3205614E-06
17 964.95 1.7309E-01 100.0 1.3640347E-04
21 15B7.72 1.6578E-01 100.0 4.3731816E-08
22 1592.82 1.6997E-01 100.0 5.5838421E-02

If CI > 0 Confidence threshold was not exceeded
CI 0 Energy Window test failure
Cl - -1 Extreme Half Life test failure
Cl - -2 Extreme As. Gamma comparison test failure
Cl = -3 Unable to estimate area of Assoc. Ganna



Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-37-A 92-02744-L-1
Uieight: 0.50800 L

Irradiation date:

Count date:

Decoy:

Count times: REAL TIME
LIVE TIM

Dead time:

Detector: HH pos 0

(26-MAR-1992 16:01:21)

13-Hov-1991 at 9:28:00

20-Mar-1992 at 16:59:00

128.3d ( 11086260. seconds)

2.66d ( 229998.00 seconds)
2.66d ( 229824.00 seconds)

0.08 percent

0 Geometry Factor: 1.00

Efficiencies and shape parameters from file: ve:116.2)effmarn.HH

Spectrum from file : 5452937A.HHt1

Background subtractions from file: ve:[I16,I1Backg.HH

Peck Region
channel start end

75.7
85.1
87.0
91.9
93.B

129.9
186.7
199.4
218.1
239.8
271.2
278.3
296.2
301. 1
329.0
339.6
353. 1
410.6
464.3
512.2
584.6
5S7.7
610.5
728.1

72.
64.
87.
89.
93.

128.
186.
197.
209.
235.
269.
278.
295.
301.
32B.
338.
352.
410.
<63.
50$.
582.
5"g.
69.
727.

79.
8?.
89.
93.
96.

130.
188.
201.
211.
243.
274.
279.
299.
302.
330.
344.
356.
411.
456.
516.
588.
E90.
612.

Gross Net Energy Gammas
counts area ++ (keV) /sec

22819.
9239.
7197.

10745.
6780.
6182.
4943.
6880.
5076.

25049.
5S66.
2020.
4081.
2056.
2514.
G747.
3513.
1230.
2126.
52- 5.

1427.
2629.
^flO.

6185.*
1817.*
642. *

1936.*
1691.*
81B.*
690.*
*49.
1217.*

15529.*
964.*
452.*
444.
614.*
559.*

2557.*
834. *
353. *
655. *

271. *
3349. *

162.
1004.*
778. *

74.65
84.02
86.76
90.82
92.78

128.81
185.52
198.24
208.91
238.60
269.97
277.87
294.91
299.83
327.72
338.25
351.71
409.38
462.60B
510.69
583.21
596.69
609.36
727.30

2.355E-01
I.644E-0 I
1.656E-01
I .346E-0 I
1.297E-01
6.306E-02
7.159E-02
7.195E-02
7.460E-02
I .296E-01
7.771E-02
7.820E-02
1. 294E-0l
8. 139E-02
B.492E-02
8.413E-02
1.833E-01
8.845E-02
9.190E-02
9.481E-02
9. 966E-02
1.002E-01
3.523E-01
I.064E-0 I

Err System
x SD bKgd

100.0
180.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.8
100.0

19.8
100.0
100.8
100.0
63.6

180.0
100.0
180.0
100.6
100.6
74.6

100.0

6653.
1626,
2122.
2229.
2229.

710.
687.
0.

1183.
14962.

715.
508.

0.
676.
617.

2763.
304.
325.
642.

2903.
3227.

0.
409.
689.

1
2
3
4
5
6
7

9
10

12
13
14
15
16
17
18
163
20
21
22
23
24'



9111

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

787.1
796.B
837.?
862.4
913.1
966.8
971.0

1122.3
1410.9
1463.3
1590.8
1595.2
1623.2
1633.3
1767.1

I ) I j i ')

783.
792.
837.
858.
910.
964.
969.

1120.
1410.
1459.
1589.
1593.
1622.
1632.
1763.

788.
798.
839.
864.
915.
969.
972.

1124.
1412.
1466.
1593.
1597.
1626.
1637.
1769.

785.32
795.01
835.87
860.54
911.12
964.77
968.97

1120.13
1408.41
1460.75
158B.O8
1592.47
1620.51
1630.58
1764.21

++ Net Peak Area chow the Compton Continuum before correction for system
backcground. Values flogged with a * are subsequently corrected for
syStem bockground before calculation of absolute emission rate (gams/sec).

Gamo-ry and nuclide lookup from file: ve:[116,33nTOBACO.dat
Ro226 ci 185.52 Kev is ambiguously assigned; component has been
U235 ct 185.52 Kev is ambiguously assigned; component has been

Sc 46 ct1120.13 kev is ambiguously assigned; component has been
Ta162 a11120.13 kev is ambiguously assigned; component has been
Rul6 is being removed from the component set.
Csl34 is being removed from the component set.

*tt Least-squares Results =o"

removed.
removed.
removed.
removed.

(interferences)

nuclide energy dps at
Rev zero time

I K 49 - - - - 1.071E+00

1460.75 1.071E+00

2 Mn 54 - - - - 1.454E-01

835.87 1.464E-01

3 T1208 - - - - 1.468E-01

uCi peak err dev
/L frac (0) (sig)

5.789E-05 - - - - - - - - -

pCi error
/L (W)

5.789E+01 100.00

5.789E-05 1.00 100.00 0.00

7.912E-06 - - - - - - - - - 7.912E+00 100.00

7.912E-06 1.80 100.00 0.00

7.933E-06 - - - - - - - - - 7.933E+00 82.19

510.69 4.862E-01 2.62CE-05 0.30 100.00 1.59
5S3.21 1.245E-01 6.73DE-06 1.18 103.00 -0.41

4 i214 - - - - 8.528E-01 4.610E-05 --- --- 4.610E+01 51.86

FU9.30 7.143E-01 4.24fE-05 1.09 74.65 -0.27
III.13 I1.135E+[S 6.133E-5 0.75 ltj.00 0.57

1.741E-01
1. 12@E-01
1.097E-81
1.07GE-01
1. 053E-0 I
1.065E-01
1. 7 19E-0 I
1.674E-01
1. 133E-0 I
1. 123E-01
1. 122E-01
1.089E-S I
1.095E-01
1. 109E-01
1.288E-01

230.
420.*
140.
391.*

2476.*
427. *

1435.*
326. *
69.

1950. *
18.*
211.*
71.*
92.*

225.*

1094.
1421.
571.

1295.
3123.
1012.
1820.
710.
206.

2280.
348.
368.
223.
277.
496.

0,
274.
163.
365.

2356.
546.

1251.
170.
0.

1944.
233.
167.
72.
85.

149.

19.3
100.0
100.0
180.0
100.0
100.0
100.0
100.0
^100.0
100.0
100.0
100.0
100.0
100.0
100.0

0
C

'1~

C



7 ~ I

1764.21 8.392E-01

- - - - 3.41E-01

23S.60 3.41BE-01

- - - - 6.476E-01

294.91 6.743E-01
351.71 4.975E-01

- - - - 5.340E-01

339.25 7.818E-01
795.01 2.718E+00
911.12 4.139E-01

wing are upper limit

- - - - 4.679E+00

- - - - 3.296E-01

- - - - 2.049E+81

- - - - 1.766E+00

- - - - 3.620E-01

- - - - 1.259E-01

- - - - 3.585E-01

compute upper limit

- - - - 9.396E-01

compute upper limit

- - - - 1.078E-01

- - - - 1.455E+00

compute upper limit

compute Lipper limit

compute upper limit

- - - - 2.352E+0 0

- - - - 2.2flCE+0D9

5 Pb2l2

6 Pb214

7 Ac22B

4.536E-05

1.848E-05

1. 84SE-05

3.500E-05

3.645E-05
2.689E-05

2.887E-05

4.226E-05
1.469E-04
2.237E-05

values:

2.529E-04

I .782E-05

1. 10?E-03

9.654E-05

2.065E-05

6.806E-06

1.93BE-05

for Zr 89 ,

5.070E-05

for Zr 97 .

5.825E-06

7.863E-05

for Nb 9? ,

for Nb 95m.

for Mo 99

1.271E-04

1.109E-04

1.848E+01 100.00

3.500E+01 18.99

1.02 100.00 -0.04

1.00 100.00 0.00

o.96 19.79 0.46
1.30 63.61 -1.08

0.68 100.f0 8.72
0.20 100.03 1.83
1.29 100.00 -0.66

- - 2.529E+02

- - 1.702E+01

- - 1.107E+03

- - 9.654E+01

- - 2.065E+01

- - 6.806E+00

- - 1.938E+01

100.00

100.08

188.00

100.00

100.00

100.00

100.00

Tdecoy > 20*TI/2.

- - - - - - - - 5.079E+01 100.00

Tdecoy > 20*TI/2.

- - - - - - - - 5.825E+00

- - - - - - - - 7.863E+01

Tdeccy

Tdecoy

Tdecay

100.00

100.00

28*TI/2.

20*TI/2.

20*T1/2.

- - - - - - - - 1.271E+02 160.00

- - - - - - - - 1.189E+02 100.00

2.S63EB-05 - - - - - - - - 2.963E+CI 100.00

2.88?E+01 67.89

The follo

Be 7

Sc 4S

Cr 51

Fe 59
0
V.'

V
A

Co

Co

Zn

58

60

65

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Unable to

Unable to

Ru 03

Pu I C

) ! -I

P.CI I Dm - - - - 5.4' 1E-01



I ? !)

Sn113

Sn125

SnI 17m

Sb 124

Sb 125

Unable to

Unable to

Te129m

Unable to

1131

Unable to

Unable to

Cs134.

Cs136

Cs137

Vo 149

Unable to

Cc141

Unable to

Co 144

Eu154

Eu155

Hf 175

HIN1

Ta 182

Pb210

- - - - 4.353E-01

- - - - 3.698E+04

- - - - 9.9B5E+01

- - - - 9.887E-01

- - - - 9.818E-01

compute upper limit

compute Lpper limit

- - - - 6.766E+01

compute upper limit

- - - - 4.253E+04

compute upper limit

compute upper limit

- - - - 8.232E-01

- - - - 1.961E+02

- - - - 1.265E-01

- - - - I.805E+03

compute upper limit

- - - - 2.430E+00

compute upper limit

- - - - 1.013E+06

- - - - (.731E-01

- - - - 8.227E-n1

- - - - 4.08SE-01

- - - - 1.365E+00

- - - - 1.239E+D0

- - - - 2.736E+03

2.353E-05

1. 999E+00

5.397E-03

5.344E-05

5,307E-05

for Sb127

for Te132 ,

3.657E-03

for Tel3lm.

2.299E+00

for 1132 ,

for 1133 ,

4.456E-05

I. 06E-02

6.835E-06

5,430E-02

for La140 ,

1.314E-04

for Ce143 ,

5.475E-05

4.719E-05

4.447E-05

2.2 1DE-05

7.338 1 E-5-

6.697E-05

1.47FIE-0 -

Tdocoy

Tdecoy

Tdecay

Tdecoq

Tdecay

Tdecay

S.07E+UL I.UIFE- C4 - - - - - - - - 1.031E+02 100.0

: I
I

rz

C.:

- - - - 2.353E+01 100.00

- - - - 1.999E+06 100.00

- - - - 5.397E+03 100.03

- - - - 5.344E+01 100.00

- - - - 5.30?E+01 100.00

20*TI/2.

20*TI/2.

- - - - 3.657E+03 100.00

20*TI/2.

- - - - 2.299E+06 100.00
* 20*TI/2.

20*T1/2.

- - - 4.450E+01 100.08

- - - 1.060E+04 100.00

- - - 6.835E+00 100.00

- - - 5.438E+04 100.00

20*T/2.

- - - 1.314E+02 100.00

20*TI/2.

- - - 5.475E+01 100.00

- - - 4.719E+01 100.00

- - - 4.447E+01 100.00

- - - 2.210E+01 100.00

- - - 7.381E+01 100.00

- - - 6.697E+01 103.00

- - - 1.479E+05 100.00

Q a22 :



, I

U235 - - - - 3.937E-01 2.12E-05- - - - - - - - - 2.128E+01 100.00

U238 - - - - 2.499E+01 1.351E-03 - - - - - - - - 1.351E+03 100.00

Unable to compute upper limit for Hp239 , Tdecay > 20*TI/2.

Am241 - - - - 1.408E+00 7.611E-05

The following pecks were not Identified:
energy gammos/sec
74.65 2.3553E-01
84.02 1.6443E-01
86.76 1.6576E-01
90.82 1.3456E-01
92.78 1.25&EE-01
12.81 8.30S1E-02
192.24 7.1953E-02
208.91 7.4er3E-02
265.97 7.77CEE-02
277.07 7.8263E-02
299.83 S.132E-02
327.72 8.4524E-02
409.3B 8.8454E-02
462.0 9.lSEEE-02
59E.09 1.ZEE-0l
727.30 1.06L3E-01
7E5.32 1.7411E-01
860.54 1.0757E-01
964.77 1.0647E-01
962.97 1.7152E-01
142C.41 1.1223E-01
1582.08 1.1222E-01
1592.47 1.02E2-01
162D.51 l.Oi51E-01
163.58 l.ft;IE-oI

- - - - - - - - 7.SIIE+01 100.00

pctorr CI Il
100.0 8.0080000
100.0 0.4139875
100.0 0.0000000
100.0 0.6000000
100.0 0.0000000
100.0 0.0090000
100.0 0.0000000
100.0 7.2035855E-03
100.0 2.9241535E-04
100.0 ?.6655V09E-08
100.0 4.0024615E-06
100.0 6.9493532E-02
100.0 0.000000
100.0 0.1516039
100.0 8.000060
100.0 1.8328009E-05
19.3 1.6492941E-05

100.0 7.1009044E-06
103.0 1.1319912E-03
100.0 0.2447691
100.0 0.0000000
100.6 2.5792772E-07
100.0 0.0000008
100.0 0.0000000
100.0 0.00000G0

If Cl > 0 Cenficfence threshold was not exceeded
CI = 0 Enerru Uinclow test failure
CI = -1 Extrcme Half Life test failure
CI - -2 Extrcme Rs. Gcamm comparison test failure
CI - -3 Unclr to estimate aree of Assoc. Gamma

C
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Raygun - RSX Version 18-Jon-90 (28-MAR-1992 16:03:09)

Analysis performed by: E. A. LEPEL

Sample: 54529-37-A 92-02744-L-1 RECOUNT
Ueight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REAL TIME
LIVE TIME

Dead time:

13-Nov-1991 at 9:28:00

26-Mor-1992 at 15:50:00

134.3d ( 11600520.

17.0Bh ( 61470.000
17.06h ( 61423.000

0.08 percent

~7)7/9i

YA tX'it{seconds)

seconds)
seconds)

Detector: HH p05 0 B Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:ClIS,23effnarn.HH

Spectrum from file : 5452937a.hh;2

Background subtractions from file: ve:tIl6,IlBockq.HH

PecK Region
channel start

75.2
93.6

129.7
186.2
209.9
239.4
339.2
464.1
512.1
584.5
610.8
728.9
796.3
862.1
912.9
966.6
970.

1463.0
153.4
1594. £

71.
93.

129.
185.
206.
238.
337.
460.
510.
582.
610.
727.
795.

61.
911.
965.
S69.

145B.
15CC.
159-.

end

so.
95.

132.
18.
211.
245.
345.
465.
514.
5S6.
612.
731.
798.
K65.
916.
69.

1465.

1597.

Gross Net Energy
counts area ++ (KeV)

6971.
1825.
2064.
1671.
2411.
GIEE.
2094.
766.

1134.
1220.
334.
433.
292.
262.
7S9.
273.
410.

655.
Cs.

cx.

1775.*
312.*
279. *
239. *
407. *

4192 .*
762.*
190.*
705.*
894.*
145. *
201.*
122.*
109.*
631.*
146. *
377. *
525.*

52.*
56.

74.60
93.03

129.05
185.49
209.20
238.60
338.25
463.10
510.96
583.32
609.60
727.53
794.68
860.55
911.35
964.91
969.17

1460.75
1588.03
1592.53

Gammas
/Svc

4.415E-01
2.576E-01
1.551E-01
1.347E-01
1.431 E-0 I
1 .667E-0 I
1. 567E-01
1. 762E-0I
1. 858E-0 I
1.864E-01
1.925E-0 I
2.006E-01
2.122E-01
1.97BE-01
2.015E-01
2.044E-01
1.969E-01
2.117E-01
2.050E-01
2.118E-01

Err System
x SD bkgd

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

1778.
596.
190.
184.
316.

4004.
744.
172.
776.
862.
169.
184.
73.
98.

630.
146.
334.
520.

62.
45.

++ lit Pe-H: Preo ci0vo the ECston Cont inuum before correction for system
bac< Cr 1n. W lcs i : li h 0 P Cr0 sor, br-qUently corrected for

9 iii I

'a.

7
C: 2

3
4
5
6
7

9
10
11
12
13
14
15
16
17
is
19
20

C'
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system background before calculation of absolute emission rate (gams/sec).

Gomma-rov and nuclide lookup from file: ve:TIll&3nTOBACO.dot
Ra226 at 185.49 kev is ambiguously assigned; component has been removed.
U235 at Il5.49 kev is ambiguously assigned; component has been removed.

Matrix is singular in MLR:
an element of w Is zero

is
Is
is

being removed
being removed
being removed

from the component sot due
from the component set.
from the component set.

to a matrix singularity.

** Least-squares Results X-*i

nuclide energy dps at
Kev zero time

I K 40 - - - - 2.018E+00

1450.75 2.01BE+00

2 TIM2S - - - - 2.739E-01

510.96 9.504E-01
583.32 2.332E-01

3 8214 - - - - 4.287E-01

609.60 4.287E-01

4 PL212 - - - - 4.421E-01

238.60 4.421E-01

5 Ac22S - - - - 1.877E+00

338.25
794.88
T II .5
969.17

1.459E+00
5.159E+00
7.936E-01
1.262E+00

(interferences)

UiN peak err dev
/L frac (X) (sig)

1.091E-04

1.091E-04 1.00 100.00 0.00

1.481 E-05

pCi error
/L ()

1.091E+02 100.00

1.481E+01 82.68

5.137E-05 0.29 100.00 1.46
1.261E-05 1.17 100.00 -0.36

2.317E-05

2.317E-05 1.00 100.00 0.00

2.390E-05

2.390E-05 1.08 100.00 8.00

5.820E-05

7.885E-05
2.78SE-04
4.29DE-05
6.824E-05

0.74 100.00
0.21 100.00
1.36 100.00
8.85 100.00

2.317E+01 100.00

2.390E+01 100.00

5.820E+01 56.29

0.54
1.62

-0.73
0.30

The following are upper limit values:

e 7 - - - - 5.335E+00 5.04:E-04 5.046E+02 180.00

Sc 46 - - - - 6.760E-0l 3.654E-05 - - - - - - - - 3.654E+01 100.80

Cr 51 - - - - 4.495E+01 2.43E-03 - - - - - - - - 2.430E+3 100.00

M, 54 - - - - 2.C96E-01 1.5E6E-05 - - - - - - - - 1.566E+01 100.00

Fr % - - - - . 77E+ 0 2.03E-64 - - - - - - - - 2.036E+62 100.00

Pb214
Ru IL6
C5134



) i ) 1

Co 58

Co 60

Zn 65

Unable t

Zr 95

Unable t

Nb 94

Nb 95

Unable to

Unable to

Unable to

ruIl03

Rul0s

(g11m 

Sn1 13

Sn 125

Sn 17m

Sb 124

Sb125

Unable to

Unable to

Tol29m

Unoblc to

1131

Unable to

Unhble to

- - - - 7.627E-0i

- - - - 2.39E-0 I

- - - - 6.906E-El

compute upper limit

- - - - 1.889E+00

" compute upper limit

- - - - 2.071E-01

- - - - 3.029E+00

compute upper limit

compute upper limit

compute upper limit

- - - - 4.869E+00

-- - - - 4.C.62E+O,'

- - - - 1.059E+00

- - - - C.39E-01

- - - - 8.923E+04

- - - - 2.444E+02

- - - - 2.078E+00

- - - - 1.652E+00

compute upper limit

compute upper limit

- - - - 1.431E+02

computo upprr limit

- - - - 1.259E+05

computr up;r limit

computo tfprr I imit

4.123E-05

1.292E-05

3.733E-05

for Zr 89 -

1.021E-04

for Zr 97 ,

1.119E-05

1.637E-04

for Nb 97 ,

for Nb 95m,

for Mo 99 ,

2.632E-04

2. 196E-04

5.724E-05

4.53E-05

4.623E+00

1.321E-02

1.123E-04

1.001E-04

for Sb127 ,

for Te132 ,

7.737E-03

for Tl3Im.

G. 007E+00

for 112 ,

for 1133 ,

8.441E+01 100.00

- - - - - - - - 4.123E+01 100.00

- - - - - - - - 1.292E+01 100.00

- - - - - - - - 3.733E+01 100.00

Tdecoy > 20*TI/2.

- - - - - -.-- - 1.021E+02 108.80

Tdecoy > 20*Tl/2.

- - - - - - - - 1.119E+01 100.00

- - - - - - - - 1.637E+02 100.00

Tdecoy > 20*TI/2.

Tdecoy > 20*TI/2.

Tdecay > 20*TI/2.

- - - - - - - - 2.632E+02 108.00

- - - - - - - - 2.196E+02 100.00

- - - - - - - - 5.724E+01 100.00

- - - - - - - - 4.538E+01 180.00

4.823E+06 100.00

- - - - - - - - 1.321E+04 1Q.00

- - - - - - - - 1.123E+02 100.00

- - - - - - - - 1.081E+02 100.00

Tdecay > 20*TI/2.

Tdecay > 20*TI/2.

- - --- - - - - 7.737E+03 100.00

Tdeca > 20*TI/2.

- - - - - - - - 6.807E+06 100.00

Tdocay > 20*TI/2.

Tdocay > 20*T1/2.

LC

-12

C.,'AIE-05
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Cs 136

Cs137

Da1463

Unable to

Ce 141

Unable to

Ce 144

Eu 154

Eu155

Hf 175

Hf 161

Tat82

- - - 2.720E+04 100.00
- - - 1.331E+01 100.00

-4-

- - - 1.360E+05

20*TI/2.

- - - 2.783E+02

20*TI/2.

100.00

100.00

- - - 5.833E+02 2.720E-02

- - - 2.462E-01 1.331E-05

- - - 2.516E+03 1.360E-01

ampute upper limit for La140

- - - 5.149E+00 2.783E-04

omputo uppor limit for Co143

- - - 1.943E+00 1.056E-04

- - - 1.669E+00 9.021E-05

- - - 1.002E+00 5.415E-05

- - - 8.292E-01 4.482E-05

- - - 2.709E+00 1.464E-04

- - - 2.5n9E+00 1.356E-04

- - - 5.026E+03 2.717E-01

- - - 6.414E-01 3.457E-05

- - - 3.595E+O 1.943E-04

- - - 7.389E-01 3.994E-05

- - - 4.54E+01 2.478E-03

mpute upper limit for Np239

- - - 2.678E+00 1.447E-04

- -de-o-J

, Tdecay

Tdeoay,Tdpcoy

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

2.478E+03 100.00

20*Tl/2.

- - - 1.447E+02

following peakz were not identified:
enorry pcm.,as/ec petrr Cl *

74.60 4.4149E-01 100.0 0.00I0000
93.03 2.571CIE-01 160.0 0.0000000
120.05 1.5513E-61 100.0 0.0000060
209.20 1.4307E-01 100.0 1.7775688E-03
463.10 I.S61TE-01 160.0 0.1296844
727.53 2.05E-0l 106.8 3.1090450E-05
D6G.55 1 .%6SE-01 1C0.0 9.0854125-06
£64.51 2.0441E-01 10. I.357625CE-04
MEfC.G3 2.045E-1I 100.0 1.SSI0i4E-8

20 1592.03 2.1131E-H1 130.6 Ch. CIOGC ED

I Cl > 0 Conficcncr throshol6 n'- not excondced

9.021E+0l

5.415E+01

4.482E+01

1. 464E+02

1. 356E+02

2.717E+05

3.467E+1

1.943E+02

3.994E+01

1.050E+02 100.00

- l

'a,

A,

hr -

2

Pb2111

Fb214

Ro226

U235

U238

Unable to

Pm241

The
0

2
3
5
6
12
14
16
1 C

LA



C1 - 0 Energy Lindow test failure
CI - -1 Extreme Half Life test foiltjre
CI - -2 Extreme As. Gama comporison test failure
Cl = -3 Unable to estimate area of Assoc. Gama

I1 I ) :1

eC

* a
.4

-I



Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

(26-MAR-1992

Sample: 54529-38-A 92-02745-L-1We[ight :
Irradiation date:

Count date:

Decay:

0.50000 L

13-No-1991 at 10:23:00

19-Mor-1992 at 13:23:00

127.1d ( 18983600.

370-

seconds)

Count tiw5s: REAL TIME 27.42h ( 98724.000 seconds)
LIVE TIME 27.4Dh ( 98650.000 seconds)

Dead time: 0.07 percent

Detector: HH pos c 0 Geometry Factor: 1.000

Efficiencies and shape parameters from (le: vo:1116,23effmarn. HH

Spectrum from file : 545293A.H1-h

Backcground subtractions from file: ve:(116,3ackg. HH

Pek Region Gross Not Energy Gammas Err System
channel start end counts area ++ (KeV) /sec X SD bKgd

78.
67.
510.
94.
187.
243.
342.
354.
412.
465.
517.
566.
612.
667.
732.
798.
838.
665.
P17.
aS.o

72.
1126.
1242.
I ,T.

6631.
3944.
3982.
2107.
2090.
937.
2388.
1289.
900.
848.

2566.
1'40.
842.
778.
902.
452.
249.
539.

1 399.
379,.
757.
Z16.
167.
'9.

2425.* 74.64 3.585E-01
646.* 84.46 2.524E-01
633.* 88.22 2.274E-01
568.* 92.86 1.986E-01
262.* 185.66 1.094E-01

6417.* 238.60 1.165E-01
1118.* 338.27 1.274E-01
368.* -352.60 1.918E-01
155.* 409.55 1.339E-01
228.* 453.00 1.392E-01

1264.* 510.91 1.451E-01
1390.* 583.45 1.522E-01
455.* 609.60 3.852E-01
159.* 661.85 1.551E-01
368.* 727.47 1.599E-01
133.* 795.17 1.658E-01
81.* 835.96 1.598E-01

165.* 860.54 1.617E-01
1020.* 911.35 1.625E-01
192.* 964.70 1.718E-01
574.* 969.13 1.712E-01
120.* 1120.36 1.678E-01
49.* 1238.64 1.829E-01

C10.* 145U.75 1.622E-01

100.0
180.0
100.0
100.0
100.0
180.0
1080
44.5

100.0
100.0
100.0
108.0
46.5

100.0
100.0
100.0
100.0
100.0
100.0
00.0

100.0
160.0
100.6
100.0

2B56.
698.
911.
957.
295.

6431.
1195.

131.
139.
276.

1246.
1385.
176.
93.

296.
118.
70.

157.
loll,
234.
537.

73.
30.

834.

16:01:38)

4;

U

C
2
3
4
5
6
7
8

14
11
12
I F
14

16
17?

20
21
22
23
24

75.2
85.0
88.8
93.5
186.4
223.4
33S.2
352.9
410.5
464.1
512.0
584.7
610.8
663.2
72C. 9
7F1.6
837.5
862.1
913.0

963.5
97C.5

1122.2
12C .7
1 &RtI r

72.
84.
87.
93.
185.
238.
338.
351.
409.
462.
5110.
563.
609.
661.
726.
7S5.
£36.
C59.
10.
166.

1121.
12 tc.



) .j

1592.
1557.
1634.
1769.

148.
131.
107.
164.

93.*
72.
51.*
115.*

1567.86
1592.45
1630.16
1764.27

t) -,
' I )

1.694E-01
1. 74E-01
1. 757E-0 I
1.992E-0 I

180.0
100.0
100.8
92.6

100.
72.
36.
64.

++ Net Peak Area above the Compton Continuum before correction for system
bacKground. Values flaged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

Gamma-ray
Ra226 ot
U235 at

Sc 4G at
ToI82 at

and nuclide lookup from file: ve:[116.3]nTOBACO.dat
1M5.66 Kev is ambiguously assigned; component has been
185.66 kev is ambiguously assigned; component has been

1.120.36 Kev is ambiguously assigned; component has been
1120.36 kev is ambiguously assigned; component has been

RulOG is being removed from the component set.
C5134 is being removed from the component set.

* Least-squoares Results

nuclide energy dps at
kev zero time

I K 48 - - - - 1.546E+09

1460.75 1.546E+00

2 Mn 54 - - - - 2.122E-01

835.96 2.122E-01

3 Csl37 - - - - l.P35E-01I

661.85 1.P35E-01

4 T1208 - - - - 2.240E-01

(interferences)

uCi peak err dev
/L froc M/) (Sig)

6.359E-05 - - -.--

6.359E-OS 1.00 100.80 8.80

1. 147E-05

1.14?E-05 1.00 100.00 0.00

9.917E-O6

9.917E-06 1.00 100.00 0.80

1.211 E-05

pCi error
/L (

8.359E+01 100.08

1.147E+01 100.80

9.917E+00 100.00

1.21E+01 82.21

510.91 7.435E-01 4.019E-05 0.30 100.00 1.70
583.45 I.SDOE-61 1,027E-05 1.18 100.00 -0.43

5 i214 - - - - S.252E-01

609.60
1120.36
1764.27

6.577E-01
1. 137E+00
1.-307E+00

6 Pb212 - - - - 3.069E-01

23.60 Z.CCSE-0l

7 %r2l - --

5.0 1E-05

4.636E-05
6. 145E-05
7.063E-05

I .659E-05

5.001E+01 38.83

1.08 46.48
0.81 100.00
0.71 92.60

-0.41
0.45
0.77

1.659E-05 1.00 100.00 0.00

t.rITE-O5

25
26
27
28

1590.3 1569.
1594.9 1594.
1632.7 1631.
1766.9 1765.

C

removed.
removed.
removed.
removed.

1.659E+01 100.01

2.813E+C1 44.49



)
-3 *

352.00 5.204E-01

8 Ac228 - - - - 8.797E-01

330.27 1.103E+00
795.17 4.023E+00
911.35 6.387E-01
969.18 1.095E+00

The following are upper limit

Be 7 - - - - 6.938E+00

Sc 46 - - - - 4.787E-01

Cr 51 - - - - 2.961E+01

Fo 59 - - - - 2.695E+00

Ca 58 - - - - 5.609E-01

Co 60 - - - - 1.891E-01

Zn 65 - - - - 5.358E-01

Unable to corrpute upper limit

Zr 95 - - - - 1.412E+00

Unable to compute upper limit

Nb 94 - - - - 1.636E-01

Nb 95 - - - - 2.144E+00

Unable to compute upper limit

Unable to compute upper limit

Unable to compute upper limit

RuiD3 - - - - 3.365E+00

RulD - - - - 3.259E+00D

P911Cm - - - - B.112E-01

SnI13 - - - - .365E-01

Sn125 - - - - 4.877E+04

n117m- - - - 1.37SE+G2

2.813E-05

4.755E-05

6.395E-05
2.175E-04
3.453E-05
5.92BE-05

values:

3.750E-04

2.587E-05

1.601E-03

1.457E-04

3.032E-05

1.022E-05

2.89E-05

for Zr C9 ,

7.630E-05

for Zr 97

8.842E-06

1.159E-04

for Nb 97

for Nb 95m,

for Me 99

1.819E-04

1.762E-04

4.385E-05

3.443E-05

2.636E+03

7. 455F-03

1.00 44.4

0.74 100.0
0.22 100.0
1.38 100.0
0.80 100.0

Tdecy >

T-ecay >

Tdecay >

Tdecay >

Tdecoy >

9

0

0.00

0.62
1.90

-0.92
0.48

4.755E+01 56.41

- - - 3.750E+02 100.00

- - - 2.567E+01 100.00

- - - 1.601E+03 100.00

- - - 1.457E+02 100.00

- - - 3.032E+01 100.00

- - - 1.022E+01 100.00

- - - 2.996E+01 100.00

20*T1/2.

- - - 7.630E+01 100.00

20*T1/2.

- - - 8.842E+00 100.00

- - - 1.159E+02 100.00

20*T1/2.

20*TI/2.

20*T1/2.

- - - 1.819E+02 100.00

- - - 1.762E+02 100.00

- - - 4.385E+01 100.00

- - - 3.440E+01 100.00

- - - 2.636E+06 100.00

- - - 7.455E+03 100.0 0

C-
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Sb 124

Sb 125

Unable t

Unable t

Te129

Unable t

1131

Unable t

Unable t

Cs 134

Cs 136

Bo 140

Unable to

Cel41

Unable to

Ce 144

Eu 154

Eu 155

Hf 175

11:181

Ta 182

Pb2 10

Ra22S

1235

U123

Unable to

- - - 1.520E+00 8.215E-05

- - - - 1.475E+00 7.974E-05

o compute upper limit for Sb127 ,

o compute upper limit for Te132 ,

m - - - - 9.882E+01 5.342E-03

" compute upper limit for Tel3im.

- - - - 5.432E+04 2.936E+00

" compute upper limit for 1132 ,

" compute upper limit for 1133 .

- - - - 1.227E+l0 6.634E-05

- - - - 2.671E+02 1.444E-62

- - - - 1.390E+03 7.514E-02

compute upper limit for La140 .

- - - - 3.508E+D0 1.896E-04

compute upper limit for Ce143 ,

- - - - 1.522E+00 8.227E-05

- - - - 1.367E+00 7.065E-05

- - - - 1.244E+00 6.724E-05

- - - - 6.075E-01 3.284E-05

- - - - 1.966E+01 1.063E-04

- - - - 1.220E+00 9.836E-05

- - - - 4.238E+03 2.291E-01

- - - - 2.!67E+00 1.571E-04

- - - - 6.002E-01 3.245E-05

- - - 3.63E+lI 1.965E-03- -

Computr L!pr limit for Np239

I . J

Tdecay

Tdecay

Tdecay

- - - 8.215E+01 100.08

- - - 7.974E+01 108.00

20*Tl/2.

20*TI/2.

- - - 5.342E+03 100.00

20*TI/2.

- - - 2.936E+O6 100.00

Tdecay > 20*TI/2.

Tdocay

Tdecay

Tdocay

> 20*TI/2.

- - - - 6.634E+01 100.00

- - - 1.444E+04 180.00

- - - 7.514E+04 100.60

20*TI/2.

- - - 1.896E+02 180.00

20*TI/2.

- - - 8.227E+01 100.03

- - - 7.065E+01 100.00

- - - 6.724E+01 100.00

- - - 3.284E+01 100.00

- - - 1.063E+02 100.00

- - - 9.836E+01 100.00

- - - 2.291E+05 100.00

- - - 1.571E+02 100.00

- - - 3.245E+01 100.00

- - - - - - - -1.965E+03 100.60

Tdecay > 20*T1/2.

flr l4! - - - - 2.141E- I 1,157E-04

-a'

'Vt
I'
a'
<.1

Cv

- - - - 1.157E+02 10O.CD



The following peaks were not Identified:
energy gammas/sec,

74.64 3.5848E-01
84.46 2.524DE-01
8G.22 2.2741E-01
92.66 1.98BOE-01

405.55 1.3390E-01
463.60 1.3924E-01
727.47 1.5985E-01
880.54 1.6166E-01
964.78 1.717SE-01
1238.64 1.8292E-01
1587.68 1.6937E-01
1592.45 1.748-E-01
1630.16 1.7567E-01

peterr
100.0
108.0
100.0
10.0
100.0
100.0
100.0
100.0
100.0
180.8
100.0
100.0
100.0

CI *
0.0000000
0.5534360
0.0000000
0.000000
0.000000
0.1593363
2.0376809E-05
9.1689390E-06
1.0812037E-04
1.4390507E-02
1.496531E-08
0.0000000
0.0060000

If C! > 0 Confidence threshold was not exceeded
Cl - 0 Eneruj Window test failure
Cl = -l Extreme Half Life test failure
Cl = -2 Extreme As. Gammn comparison test failure
CI -3 Unable to estimate area of Assoc. Gamma

0
Ca

C

I I

2
3
4
9

10
15
18
20
23
25
26
27
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Raygun - RSX Version 1-Jon-90

Analysis performed by: E. A. LEPEL

Sample: 54529-39-A 92-02746-L-1
Weight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REP
LIV

Dead time:

Detector: HH

?1 , .

(26-MAR-1992 16:01:54)

12-Nov-1991 at 8:44:08

12-Mar-1992 at 17:33:00

121.4d ( 18486140.

L TIME 23.90h ( 86035.000
E TIME 23.B8h ( 85970.000

seconds)

seconds)
seconds)

0.08 percent

ps 0 6 Geometry Factor: 1.008

Efficiencies and shape parameters from file: ve:[116u,23ffmorn.HH

Spectrum from file : 5452939A.HH;l

Bockgrond subtractions from file: ve:IIS6,)Backg.HH

Peck Region
end

80.
87.
92.
95.

130.
189.
244.
280.
330.
342.

466.
516.
565.
SS.

611.
730.
7S7.
CE7.
E14.

£73.
112?.
1433.

channel start

75.4 74.
85.1 85.
88.0 87.
93.8 92.

129.9 127.
186.3 183.
239.2 238.
278.2 278.
328.9 327.
339.0 338.
352.8 351.
463.9 4G1.
511.8 508.
563.4 562.
584.0 578.
610.C 609.
723.1 727.
785.8 793.
861.2 E59.
912.0 1D.
9G5.3 E3.
969.0 E2E.
1123.0 f115>
It!.? I/ .

Gross Net Energy Gammas
counts area ++ (KeV) /sec

7548.
2673.
5034.
3251.
2956.
4079.
V402.
1067.
1235.
2160.
1362.
1065.
2091.

2401.
732.
544,.

572.
1119.
492.
758.
251.
L :.

2378. *
532.*
875.*
576.*
375.*
428.*

5716.*
199.*
265.*

1054. *
310.*
271.*

1042.*
1 10.*w

1363.*
4419.*
270.*
180.
190.*
019.*
190.*
5G4.*
lil.*

75.03
84.72
87.62
93.42

129.41
185.71
238.60
277.51
328.16
338.24
352.03
462.91
510.72
562.23
582.82
608.81
726.67
794.35
859.64
910.29
963.49
968.01

1118.82
1450.66

3.703E-01
2.677E-01
2.442E-01
2.103E-01
1.330E-01
1. 162E-01
1.254E-81
1.273E-01
1.388E-01
1.374E-01
1.81E-01
1.476E-01
1.541E-01
1.525E-81
2.367E-01
4.673E-01
1.738E-01
1.708E-01
1.653E-01
1.787E-01
I .720E-01
2.402E-01
1.819E-6 I
1.656E-01

Err System
X SD bKqd

100 .8
100.0
100.0
100.0
180.0
100.0
100.0
100.0
100.0
100.0
46.9

100.0
100.0
100.0
100.6
35.8
100.0
100.0
100.0
100. 0
160.0
I i .0
100.0

S1e .0

2489.
608.
794.
834.
266.
257.

5604.
190.
231.

1041.
114.
240.

1086.
45.

1207.
153.
258.
103.
13?.
c81.
204.
469.
64.

727.

C

1
2
3
4
5
6
7

isis

9
10
21
12
13
14
15

17
1£

26
21
22
23
24



'1 -, I

1588.4 1587.
1593.2 1592.
1764.7 1763.

1590.
1595.
1768.

124.
134.
156.

69.* 1585.66
76.* 1590.41
98.* 1761.70

++ Ikt Peak Area above the Compton Continuum before correction for system
background. Values flogged with a * are subsequently corrected for
system bacKground before calculation of absolute emission rote (gams/sec).

Gamma-ray and nuclide lookup from file: ve:t116.33nTOBACO.dat
Ro226 ot 185.71 kcv is ambiguously assigned; component has been removed.

U235 at 105.71 key is ambiguously assigned; component has been removed.
Is
Is

is

being
being
being

removed
removed
removed

from the component set.
from the component set.
from the component set.

**e Least-squoros Results ;-

nuclide energy dps at
Kev zero tim

I K 4 - - - - 1.576E+00

1450.6G 1.576E+00

2 EuI55 - - - - 8.543E-01

64.72 6.543E-01

3 T120D - - - - 3.555E-61

tat

(interferences)

uCi peak err dev,
/L frac MX) (sig)

8. 532E-05

0.532E-05 1.00 100.00 0.00

4.61BE-05

4.61E-05 1.00 100.00 0.00

1.921E-05

pCi error
/L (Y)

0.532E+Ol 100.00

4.618E+6 100.00

1.921E+01 77.70

510.72 7.688E-01 4.259E-05 0.45 100.00 1.30
582.82 2.949E-01 1.594E-65 1.21 109.00 -0.49

4 N1214 - - - - 1.057E+00 5.711E-05 5.711E+01 33.75

602.81 1.040E+00 5.624E-05 1.02 35.80 -0.10
1110.62 1.232E+CO 6.661E-05 8.86 100.00 0.34

5 Pb212 - - - - 3.284E-01

236.60 3.264E-01

6 Pb214 - - - - 4.92E-01

352.05 4.928E-S1

7 FIc223 - - - - .-52E-0l

1.775E-05

1.775E-05 1.00 100.00 0.00

2.664E-05

2.664E-05 1.00 46.95 0.00

1.775E+01 100.81

2.664E+01 46.95

4.893E+01 67.08

SSV.24 l.275E+SP 6.CSSE-05 0.71 100.00 0.68
7C .~5 4.115E+ry 2 .z'<-f4 0.22 160.00 1.85

25
26
27

2

1.942E-01
1.961E-01
1.89BE-01

100.0
100.0
93.6

. 87.
87.
56.

Sc 46
Ru106
Cs134

If.



) S

910.29 7.007E-01

The following are upper limi

Be 7 - - - - S.974E+00

Se 46 - - - - 4.984E-01

Cr 51 - - - - 2.796E+01

Mn 54 - - - - 2.492E-01

Fe 59 - - - - 2.706E+0

Co 5E - - - - S.854E-B

Co 60 - - - - 2.025E-01

Zn 65 - - - - 5.68BE-01

Unable to compute upper limit

Zr 95 - - - - 1.343E+09

Unable to compute upper limit

Nb 94 - - - - 1.749E-01

Nb 95 - - - - 2.047E+00

Unable to compute upper limit

Unable to compute upper limit

Unable to compute upper limit

Rul-3 - - - - 3.322E+00

RulF - - - 3.540E+88I

AgiltIm - - - - 8.696E-01

Sni13 - - - - 6.56E-01

Sn125 - - - - 3.384E+1,4

Snif7m - - - - 1.120E+l2

Sb124 - - - - 1.520CE+00

S S125 - - - - 1.599E+C.O

3.78BE-05

L values:

3.778E-04

2.694E-05

1.512E-03

1. 347E-05

1.463E-04

3.164E-05

1.094E-05

3.074E-05

for Zr 89 ,

7.25SE-05

for Zr 97 ,

9.452E-06

1.10SE-04

for Nb 97 ,

for Nb 95m.

for Me 99

1.796E-04

1.914E-04

4.701E-05

3.54SE-05

1.829E+00

9.053E-03

0.219E-05

8.64E-05 -

1.29 100.00 -0.69

- - - - - - - - 3.770E+02 100.00

- - - - - - - - 2.694E+G1 100.00

- - - - - - - - 1.512E+03 100.00

- - - - - - - - 1.347E+01 100.00

- - - - - - - - 1.463E+02 100.00

3.164E+QI l0a.8

- - - - - - - - 1.094E+01 108.00

- - - - - - - - 3.074E+01 100.00

Tdecoy > 20*TI/2.

- - - - - - - - 7.258E+01 100.00

Tdecay > 20*T1/2.

- - - - - - - - 9.452E+00 100.00

- - - - - - - - 1.106E+02 100.00

Tdecay > 20*T1/2.

Tdecay > 20*T1/2.

Tdecay > 20*T/2.

- - - - - - - - 1.796E+02 100.00

- - - - - - - - 1.914E+02 100.00

4.701E+01

3.546E+01

1.829E+06

6.053E+03

6.219E+G I

S.642E+ I

100.00

100.00

100.06

100.00

100.00

100. 0f

Unable to computr Upper l imit for Sb27 ,

C

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

Tdocap > 20*TI/2.



)

Unable t

Te 129

Unable t

1131

Unable t

Unable to

C5134

Cs 136

Cs 137

Sa 140

Unable to

Co 141

Unable to

* compute upper limit

m - - - - 9.264E+1

* compute upper limit

- - - - 3.457E+04

* compute upper limit

compute upper limit

- - - - 1.339E+00

- - - - 2.182E+02

- - - - 2.032E-01

- - - - I.OESE+03

compute upper limit

- - - - 3.485E+00

compute upper limit

- - - - 1.632E+06

- - - - 1.479E+00

- - - - 6.261E-01

- - - - 1.995E+00

- - - - 1.900E+00

- - - - 4.753E+03

- - - - 3.127E+00

- - - - 6.442E-01

- - - - 4.181E+01

compute upper limit f

- - - - 2.304E+00 I

I

Tdecay > 28*Tl/2.

- - - - - - - - 5.008E+03 100.00

Tdecay > 20*TI/2.

- - - - - - - - 1.869E+06 100.00

for TeI32

5.00SE-03

for Te131m,

1.869E+00

for 1132 .

for 1133 ,

7.235E-05

1. IBOE-02

1.096E-05

5.774E-02

for Lol49 ,

1.841E-04

for Ce143 ,

8.624E-05

7.995E-05

3.384E-05

1.T076E-04

1.027E-04

2.569E-01

1.69E-04

3.492E-05

2.217E-03

or Np239

Tdecay

Tdecay

100.00

100.00

100.00

1M0.00

> 20*TI/2.

- - - - 1.841E+02 100.00

> 20*TI/2.

- - - - - - - - B.824E+01

- - - - - - - - 7.995E+01

- - - -- - - - - 3.384E+01

- - - - - - - - 1.078E+02

- - - - - - - - 1.027E+02

- - - - - - - - 2.569E+05

- - - - - - - 1.690E+02

- - - - - - - 3.482E+01

- - - - - - - 2.217E+03

Tdcay > 20*TI/2.

.245E-04

100.00

100.00

100.00

100.80

100.00

100.00

100.00

100.08

100.00

1.245E+02 100.00

following pecKz were not lidntifiod:
oencry 'cmms/sec pctorr Cl 8;

75.C: 3.7026E-0l ICO.0 fl.Cflt1flDfl
57.62 2.4424--El1 j55. .CqM.00

-3.4* 2 .. .[--l LL)OP

Tdecay > 20*T/2.

Tdecay > 20*TI/2.

- - - - - - - - 7.235E+01

- - - - - - - - l.ISGE+04

- - - - - - - - 1.09E+01

- - - - - - - - 5.774E+04

C
'4..

I;
0
2'

Cc 144

Eu 154

8f175

f 161

To182

Pb210

Ra226

LI235

U23

Unable to

Pm241

The
It'



5 129.41 1.330DE-01 100.8 0.0000000
8 277.51 1.2732E-01 100.0 4.0124617E-05
9 328.16 1.3883E-01 100.0 8.8366640E-02
12 462.91 1.4764E-01 100.0 0.1745359
14 562.23 1.5247E-01 100.0 3.9181785E-07
17 726.67 1.7377E-01 100.0 0.4765852
19 85F.64 1.6530E-01 100.0 1.8634273E-03
21 563.49 1.7204E-01 100.0 1.0911719E-03
22 968.01 2.4016E-01 100.0 0.4464552
25 1585.66 1.9424E-01 100.0 2.3527639E-08
26 1591.41 1.9613E-01 100.0 0.0000000
27 1761.70 1.B97EE-01 93.6 8.5067665

If CI > 0 Confidence threshold was not exceeded
Ci - 0 Energy Window test failure
Cl - -1 Extreme Half Life test failure
Cl = -2 Extreme As. Gomm comparison test failure
CI = -3 Unable to estimate area of Assoc. Gomma
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Raygun - RSX Version 10-Jon-90

Analysis performed by: E. A. LEPEL

Sample: 54529-40-A 92-02747-L-1
WJeight: 0.50006 L

Irrodiot ion date:

Count date:

Decay:

Count times: REA
LIV

Dead time:

Detector: HH

/ I

(26-MR-1992

12-Hov--1991 at 9:44:08

18-Mar-1992 at 17:20:00

127.3d ( 11000160.

16:02:10)

seconds)

L TIME 19.94h ( 71784.000 seconds)
E TIlE 19.92h ( 71730.006 seconds)

0.08 percent

pos C 0 Geometry Factor: 1.000
Efficiencies and shape parameters from file: ve:[116,2)effmarn.HH

Spectrum from file : 5452948A.HHfl

Background subtract ions from file: vo:[116,13BacKg.HH

PeaK Region
channel start

1 75.2
2 85.0
3 88.7
4 93.7
5 129.9
6 186.3
7 239.4
8 30 .1
9 339.2

10 410.7
11 464.1
12 512.1
13 584.7
14 610.8
15 728.9
16 75S.8
17 862.21
18 913.0
19 966.6
20 970.9
21 14G3.1
22 1E9t.2
2c 1767.0

70.
84.
68.
93.

129.
186.
236.
300.
338.
410.
462.
50C.
583.
609.
725.
796.
058.
910.
961.
£59.
1450.
I 559.
I 7~2.

end

78.
86.
90.
94.

132.
187.
247.
302.
341.
411.
4(5.
516.
586.
612.
730.
600.
865.
915.
569.
573.
1456.
1593.
'771.

Gross Not Energy
counts area ++ (KeV)

7823.
2285.
3650.
1602.
2480.
1029.
8505.

864.
1589.
384.
658.

1713.
1403.
626.
585.
344.
475.

1039.
428.

£76.
112.
? 37.

1975.*
681.*
484. *
487. *
307.*
149.*

465B.w*
220.*
801.*
8811. *1Il.*
225.*
690.*

1072.*
335.*
239.*

100.*

204.*
456.
596.*
60.
IS8. *

74.53
84.33
88.01
93.84

129.18
185.52
238.60
380.17
338.26
409.66
463.01
510.93
583.43
609.49
727.50
795.26
860.52
911.29
964.83
969.16

1460.75
1587.67
17G4.20

Gammas Err System
/sec X SD bkqd

4.23BE-0 I
2.805E-01
2.769E-01
2.318E-01
1.464E-01
1.27GE-01
1.374E-81
1.426E-01
1.548E-01
1.577E-01
1 .601E-01
1.636E-01
I .?97E-0 I
3.929E-01
1.913E-01
1.947E-81
1.852E-01
2.32E-01
1.736E-01
2.247E-0 I
1.92DE-01
2.039E-01
3.859E-01

100.0
168.0
100.0
100.8
180.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
40.4

100.0
100.0
100.0
100.0
168.0
100.0
106.0
100.0
44.7

2077.
507.
662.
696.
222.
214.

4676.
211.
869.
101.
200.
906.
1007.

128.
215.
86.

114.
735.
170.
390.
C07.
73.
4G.

C

IC'
I-
C



I
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++ Net Peak Area above the Compton Continuum before correction for system
background. Values flagged with a * ore subsequently corrected for
stem background before calculat ion of absolute emission rate (gams/sec).

Gamm-ray and nuclide lookup from file: ve:[116.3]nTOBACO.dat
Ra226 at 185.52 Kev is ambiguously assigned: component has been removed.
U235 at 165.52 Kev is ambiguously assigned; component has been removed.

Matrix is singular in MR:
an elemnt of w is zero

Pb214 Is being removed
Rulti is being removed
Cs134 is being removed

from the component set due
from the component set.
from the component set.

to a matrix singularity.

*: Least--qares Results 9

nuclide energy dips at
Kev zero tim'

I K 40 - - - -1.83E+00

1460.75 1.838E+00

2 T1208 - - - - 2.655E-01

(interferences)

uCi peak err dev
/L froc Mfl (sig)

pCi Qerror
/L (3

9.933E-05 - - - - - - - - - 9.933E+01 100.00

9.933E-05 1.00 100.00 0.00

1.435E-05 - - - - - - - - - 1.435E+01 81.67

510.93 8.38GE-01 4.533E-05 0.32 100.00 1.45
583.43 2.244E-81 1.213E-05 1.18 100.00 -0.39

3 V1214 - - - - 6.74SE-01

609.49 8.748E-01

4 Pb212 - - - - 3.61E-01

238.60 3.61SE-01

5 Af226 - - - - 1.21VE+00

338.26
795.26
911.29
S69.16

1. 438E+00
4.723E+00
9.116E-01
1.438E+00

4.729E-05

4.729E-05 1.00 40.46 0.00

1.956E-05

1.956E-05 1.00 180.00 0.00

6.586E-05

7.77E-05
2.553E-04
4.928E-05
7.772E-05

0.85 100.00
0.26 109.00
1.34 100.00
0.85 100.80

4.729E+01 40.46

1.956E+01 100.01

6.586E+01 55.14

0.32
1.58

-0.72
0.32

The following are upper limit values:

Be 7 - - - - 8.14GE+00 4.403E-04 - - - - - - - -

Sc 45 - - - - 5.95GE-01 3.219E-05 - - - - - - - -

4.403E+02 100.00

3.219E+01 100.00

Cr 51 - - - - 3.508E+01 I.S96E-03 - - - - - - - - 1.896E+03 100.00

C

*. -

~t.



I -j

Mn 54 - - - - 2.600E-01

Fe 59

Co 5O

Co Go

Zn 65

Unable to

Zr 95

Unable to

Nb 94

Nb 95

Unable to

Unable to

Unable to

RuI03

Ru 106

ALI 1Im

Sn113

Sn125

Sn1 17m

Sb 124

Sb125

Unable to

Unable to

Te129m

Unable to

1131

Unable to

1.40SE-05

,compute

compute

compute

Icompute

compute

- - - - I

- - - - I

compute

compute

Compute u

- - - -

compute u

Compuic I.

1.405E+8 I

1.782E+02

3.454E+0

1. 139E+8 1

3.296E+00 1.782E-04'

6.389E-01 3.454E-05

2.182E-01 1.139E-05

6.09?E-01 3.295E-05

upper limit for Zr 89 ,

1.652E+00 8.931E-05

upper limit for Zr 97 ,

1.913E-01 1.034E-05

2.592E+rD 1.401E-04

upper limit for Nb 97 ,

upper limit for Nb 95m.

upper limit for Mo 99 ,

3.994E+00 2.15E-04

3.729E+00 2.015E-04

9.943E-01 5.375E-05

7.50SE-01 4.05?E-05

5.050E+04 2.730E+00

1.620E+02 S.'5?E-03

1.828E+00 9.881E-05

1.747E+00 9.443E-05

pper limit for Sb127 ,

ppor limit for Te132 ,

.188E+02 6.422E-03

pprr limit for TolS3m;

.423E+04 3.472E+S0

prper limit for 1132

Tdecay

Tdecoy

TdLCayTci 0CCL

100.00

100.00

100.00

100.00

100.00- - - - - - - - 3.9E0

Tdecoy > 20*T1/2.

- - - - - - - - 8.931E+01

Tdecay > 20*TI/2.

- - - - - - - - 1.034E+01

- - - - - - - - 1.401E+02

Tdecoy > 20*TI/2.

Tdecay > 20*TI/2.

Tdecay > 20*TI/2.

- - - - - - - - 2.159E+02

- - - - - - - - 2.015E+02

- - -- - - - - - 5.375E+01

- - - - - -- - - 4.057E+01

- - - - - - - - 2.730E+06

- - - - - - - - 8.757E+03

- - - - - - - - 9.881E+01

- - - - - - - - 9.443E+01

> 20*T1/2.

> 20*T1/2.

- - - - 6.422E+03 100.00

> 20*T1/2.

- - - - 3.472E+06 100.00

> 20*T1/2.

.4
I

C

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00



I

Unable to compute upper limit for 1133

Cs134

Cs136

Cs137

Pa 140

Unable to

Cel41

Unable to

Cv144

Eu 154

EL'155

Hf 175

HfI181

TalC2

Pb210

Pb214

Ra226

U235

U23

Unable to

Am241

- - - - 1.531E+00

- - - - 3.171E+02

- - - - 2.306E-01

- - - - 1.67SE+03

compute upper limit

- - - - 4.166E+00

compute upper limit

- - - - 1.603E+00

- - - - 1.585E+00

- - - - 1.477E+00

- - - - 7.241E-01

- - - - 2.374E-00

- - - - 2.242E+00

- - - - 4.892E+03

- - - - 6.121E-01

- - - - 3.405E+00

- - - - 7.035E-01

- - - - 4.266E+01

compute upper limit

- - - - 2.522E+00

8.273E-05

1.714E-02

1.246E-05

9.070E-02

for Lal40

2.252E-04

for Ce14 3

9.74SE-05

8.567E-05

7.985E-05

3.9 14E-05

1. 23E-04

1.212E-04

2.644E-01

.309E-05

1. B41E-04

3.803E-05

2.306E-03

for Np239

1.363E-04

, Tdecay

Tdecay

, Tdecay

B. 567E+0 I

7.985E+01

3.914E+01

1.283E+02

I .212E+02

2.644E+05

3.389E+01

1.841E+02

3.803E+01

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

2.306E+03 100.00

20*T/2.

- - - 1.363E+02 100.00

The following peaks were not
* energy gcml.s/sec pctvrr

1 74.53 4.2375E-01 100.0
2 84.33 2.8052E-01 100.0
3 66.01 2.7689E-01 100.0
4 9K.04 2.3184E-01 100.0
5 122.18 l.4S44F-vl 100.0
8 ZC§.17 1.4256E-01 100.0

Iii 405.66 1.5767E-01 10.0
I S15. 1 l.60lSE-0I 10.I)
IS 72?.EII 1.S135E-01 100.0

identified:
CI I

0.0000080
0.5132258
0.00M0608
0.1000900
0. 0000000

i.576926lE-11
0. C300000
0. 1GC1S17
2.1; I0S4E-05

20*T1/2.

- - - 8.273E+01 10.00
- - - 1.714E+04 100.00

- - - 1.246E+01 101.00

- - - 9.870E+84 100.00

20*TI/2.

- - - 2.252E+02 100.00

25*TI/2.

- - - 9.748E+01 100.00

C
p.



) C )

17 860.52 1.851SE-01 100.0
19 964.83 1.?362E-01 100.0
22 1587.67 2.0386E-01 100.0
23 1764.28 3.8591E-01 44.7

1.4690325E-05
9.0141622E-83
4.3682087E-07
0.1628756

If CI > 0 Confidence threshold was not exceeded
Cl = 0 Enorgy [Jindow test failure
CI - -1 Extrem Half Life test failure
CI - -2 Extreme As. Gammo comparison test failure
CI - -3 Unable to estimate area of Assoc. Gamma

0
C

?~

4;.

C-
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Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-41-A 92-02748-L-1
eight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REAL TIM
LIVE TIME

Dead time:

Detector: HH-

(26-riR-1992 16:02:29)

12-Nov-1991 at 10:26:M6

11-Mar-1992 at 17:33:00

128.3d ( 10393980.

23.93h ( 86165.000
23.92h ( 86168.08

0.08 percent

paz 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116,2offmarn.HH

Spectrum from file : 5452941A.HH;1

BacKground subtractions from file: ve:[116,1JacKg.HH

Peok Region
channel start end

75.3
84.8
88.7
94.0

129.9
186.3
210.0
239.2
328.9
339.0
352. q
410.3
464.0
511.?
584.0
6111.1
662.2
728.0
773.7
061.3
F 12.0 1
935.3
965. 5

72.
83.
86.
92.

126.
184.
208.
236.
327.
338.
350.
410.
461.
50.9,
501.
608.
660.
726.
771.
060.
910.
£34.
cA4.
I-'',

78.
86.
90.
96.

132.
187.
212.
246.
329.
340.
354.
412.
466.
51?.
58S.
612.
663.
729.
775.
864.
514.
936.

ES.

Gross Net Energy
counts area ++ (KeV)

7759.
3421.
4404.
4082.
5011,
2433.
2939.

10204.
1001.
1715.
1433.
672.

1119.
2141.
2027.

933.
440.
586.
4'19.

101.
364.
7TC.

225 1.*
474.*
865. *
915.*
418. w
296. *
611.*

6147. *
275.*

1033.*
452.*
173.*
266.*

1073.*
1281.*
491.4;
113.
286.*

97.-
15P. *
896.*

62.
I 66.
534.0 ~

74.77
84.26
88.09
93.47

129.29
185.69
209.42
238.60
328.26
338.43
352.27
409.66
463.35
511.04
583.34
609.42
661.54
727.38
773.04
860.60
911.31
934.63
964. 65
969. I0

GQmimas
/sec

3.84?E-01
2.745E-01
2.438E-01
2.039E-01
1.338E-01
1. 173E-01
I .205E-01
3.373E-01
1.384E-01
I .385E-01
3.125E-81
1. 448E-01
1.528E-01
1. 55 1E-0 I
1. 57E-01
5. 332E-0 I
1. 704E-0 I
1 .815E-0I
1.939E-01
1.735E-01
1. 725E-0 I
I .75E-01
1. 8 13E-0 1
1.?OBE-0 I

Err System
X SD bkgd

100.0
100.0
108.0
100.0
100.0
100.0
18 .
100.0
108.8
10.0
27.5
100.8
100.0
100.0
100.0

31.9
100.0
168.0
58.1
168 .0
100.0
100.8
108.0
100.0

2493.
609.
795.
835.
266.
257.
443.

5613.
231.
1043.

114.
122.
241.
1087.
1209.

153.
81.

258.
0.

137.
883.

0.
204.
469.

, I

seconds)

seconds)
seconds)

C-

I--

1
2
3
4

6
7
B
9

It)

12
13
14
15
16
17
is
19
20
21
22
23
2L!



1121.0
1461.5
1508.8
1593.3
1765.0

1117.
1459.
1586.
1592.
1761.

1122.
1465.
1590.
1595.
1766.

326.
821.
149.
126.
164.

145.*
718.*

71.*
58.*

119.*

1120.33
1460.75
1588.03
1592.57
1764.25

2.339E-01
1. 807E-0 I
2.055E-01
2.149E-01
2.81BE-0 I

56.5
100.0
100.0
100.0
62.5

64.
728.
87.
63.
56.

++ Not Peak Area above the Compton Continuum before correction for system
background. Values flaggoed with a * are subsequently corrected for
system bacKground before calculation of absolute emission rote (gam/sec).

Gamma-roy and nuclide looKup from file: ve:[16,3lnTOBACO.dot
Ro226 at 165.69 Rev is ambiguously assigned; component has been removed.
U235 at 185.69 kev is ambiguously assigned; component has been removed.
Sc 46 aiI120.33 Kev Is ambiguously assigned; component has been removed.
Tol2 at1120.33 Rev is ombiguously assigned. component has been removed.
RulO6 is bring removed from the component set.

** Least-squares Results *t

nuclide encrqy dps at uCi peak
KRv zero time /L froc

(interferences)

err dev pCi error
M) (sig) /L M0

1 K 40 - - - - l.723E+00

1460.75 1.723E+00

2 Cs13? - - - - 2.015E-01

661.54 2.015E-01

3 T1208 - - - - 2.325E-01

9.311E-05

9.311E-5 1.00 100.00 0.00

1.089E-05

1.089E-05 1.00 100.00 0.00

1.257E-05

9.311E+01 100.01

1.009E+01 100.00

1.257E+01 B2.50

511.04 7.92BE-01 4.285E-05 0.29 100.00 1.73
.583.34 1.977E-01 1.069E-05 1.18 100.00 -0.43

4 P1214 - - - - 1.295E+PLI

609.42
1120.33
1764.25

1. 187E+90
1.585E+00
I .848E+00

5 Pb212 - - - - 8.823E-01

238.60 8.623E-01

6 Pb214 - - - - 8.4S1E-01

352.27 P.41E-01

7 flc22g - - - - 8.794E-, I

7.000E-05

6.417E-05
8.566E-05
9.992E-05

7.00E+01 25.92

1.09 31.93
0.82 58.49
0.70 62.52

-0.70
0.76
1.17

4.769E-05 - - - -- - - - - - 4.769E+01 100.00

4.769E-05 1.00 100.10 0.00

4.584E,05 4.584E+01 27.50

4.504E-05 1.00 27.50 0.00

4.75E-05 - - - - - - - - - 4.753E+01 60.20

25
26
27
28
29

II?



) A S

338.43
911.31
969.10

The following are

Be 7 - - - -

Sc 46 - - - -

Cr 51 - - - -

Mn 54 - - - -

Fe 59 - - - -

Co 58 - - - -

Co EC - - - -

Zn 65 - - - -

Unable to compute

Zr 95 - - - -

Unable to

Nb 94

Nb 95

Unable to

Unable to

Unable to

Ru163

RulS6

Agll2m

Sni 13

Sn 125

Sn I17m

Sb 124

Fb25

compute

compute

compute

compute

1.283E+00 6.935E-05
6.?62E-01 3.655E-05
1.136E+00 6.143E-05

upper limit values:

6.616E+00 3.681E-04

4.902E-01 2.693E-05

2.750E+01 1.466E-03

2.408E-81 1.302E-05

2.726E+00 1.473E-04

5.920E-01 3.200E-05

1.965E-01 1.062E-05

5.927E-01 3.204E-05

upper limit for Zr 89 ,

1.390E+00 7.511E-05

upper limit for Zr 97 ,

1.86E-01 9.734E-06

2.050E+00 1.108E-04

ipper limit for Nb 97 ,

'pper limit for Nb 95m.

'ppeC limit for hi 99

;.175E+00 1.716E-04

:.305E+00 1.76E-04

.932E-01 4.82SE-05

.722E-01 3.633E-05

.211E+04 1.736E+00

.064E+02 5.750E-03

.549E+00 8.374E-05

<.69
1.30
0.77

10.58
100.00
100.00

Tdecay

Tdecay

Tdecay

0.77
-0.73
0.55

- - - 3.60lE402 100.00

* - - - 2.693E+01 100.00
- - - - 1.486E+03 100.00

- - - 1.302E+01 100.00

- - - 1.473E+02 100.00

- - - 3.200E+01 100.00

- - - 1.062E+01 100.00

- - - 3.204E+01 100.00

20*TI/2.

- - - 7.511E+01 100.00

20*TI/2.

- - - 9.734E+00 100.00

- - - 1.108E+02 100.00

20*TI/2.

20*Tl/2.

Tdecay > 20*TI/2.

1.716E+02

I .786E+02

4.828E+C I

3.633E+0

1.736E+06

5.750E+03

8. 374E+01

100.00

100.00

100.00

100.00

100.00

100.00

100.00

- -l-S- - - - - 8.606E+01 100.00

e
p

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

- - 1.592E+On 8.60SE-05



Unable to compute upper limit for Sb127 ,

U

Unable to compute upper limit

Te129m - - - - 9.240E+11

Unable to compute upper limit

1131 - - - - 3.318E+04

Unable to compute upper limit

Unable to compute upper limit

Cs134 - - - - 1.387E+00

C5136 - - - - 2.004E+02

EaI49 - - - - 1.037E+03

Unable to compute upper limit

Ce141 - - - - 3.330E+00

Unable to compute upper limit

Ce144 - - - - 1.624E+06

Eu154 - - - - 1.484E+00

EuI55 - - - - 1.345E+00

Hfl75 - - - - 6.174E-01

HiGIS - - - - 1.895E+00

TalB2 - - - - 1.916E+00

Pb2lO - - - - 4.821E+03

Ra226 - - - - 3.134E+00

U235 - - - - 6.459E-01

U238 - - - - 3.960E+01

noble to compute upper limit

AmZ41 - - - - 2.--13E+00

for Te132

4.99SE-03

for Tel3im,

I .794E+00

for 1132 ,

for 1133 ,

7.49SE-05

1. 083E-02

5.6EBE-02

for Lal40 ,

1.80E-04

for Ce143 ,

8.779E-05

S.022E-05

7.26SE-05

3.337E-@5

1. 024E-04

I .037E-04

2.606E-01

1.694E-04

3.49 IE-05

2.14EE-03

for Np239

1.25CE-04

Tdecay >

Tdecay >

Tdecay >

T- ecay >

Tdecay >

Tdecay >

Tdecay >

Tdecoy >

) : I

- - - 1.083E+04

- - - 5.606E+04

20*TI/2.

- - - I.OOE+02

20*TI/2.

- - - 8.779E+01

- - - 8.022E+01

- - - 7.268E+01

- - - 3.337E+01

- - - 1.024E+02

- - - I.E37E+02

- - - 2.606E+05

- - - 1.694E+02

- - - 3.491E+01

100.00

180.00

100.00

100.00

288.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

2.140E+03 100.00

20*TJ/2.

- - - 1.250E+02 100.00

The followin ponKs Loro not idnntifiod:
4

rnorou CICmIz/roc prtrrr Cl I

is.

4
2f

20*T1/2.

20*TI/2.

- - - 4.995E+03 100.00

20*TI/2.

- - - 1.794E+06 100.00

20*TI/2.

20*TI/2.

- - - 7.496E+31 100.00



1 74.77 3.8467E-01 100.0 0.000000
2 B4.26 2.7454E-01 100.0 8.4889385
3 88.09 2.4304E-01 100.0 0.0000000
4 93.47 2.0389E-01 100.0 0.0080DO
5 129.29 1.3381E-01 100.0 0.0000000
7 209.42 1.2049E-01 100.0 2.8042765E-03
9 328.26 1.3835E-01 180.0 9.1442131E-02

12 409.66 1.4484E-01 100.0 0.000088e
13 463.35 1.5277E-01 100.0 0.1467457
18 727.38 1.8149E-01 100.0 1.0549603E-05
19 773.64 1.9392E-01 58.1 3.3416777E-04
20 868.60 1.7348E-01 100.0 5.7813163E-06
22 934.63 1.7496E-01 100.0 9.9217333E-02
23 964.85 1.8177E-01 100.0 1.0048920E-04
27 158E.03 2.0551E-01 100.0 2.8255875E-10
28 1592.57 2.1486E-01 100.0 0.000000

If CI > 0 Confidence threshold was not exceeded
Cl = 0 Energy Window test failure
Cl = -1 Extreme Half Life test failure
CI = -2 Extreme As. Gmmn comparlson test foilure
CI = -3 Unable to estimate area of Assoc. Gamo



Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-42-A 92 -02749-L-l
[deight: 0.50000 L

(26-MfR-1992 16:02:45)

Irradiation date:

Count date:

Decay:

Count times: REA
LIV

Dead time:

Detector: HH

12-Nov-1991 at 10:58:00

10-Mor-1992 at 17:17:00

119.3d ( 10304340. seconds)

L TItE 24.10h ( 86766.000 seconds)
E TIME 24.08h ( 86706.000 seconds)

0.08 percent

pos 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:E116,2Jeffmarn.HH

Spectrum from file : 5452942A.HH;I

Background subtractions from file: ve: ll6, 1 Boackg.HH

Peck Region
channel start end

75.3
90.3
93.5
186.2
239.2
300.9
328. C
339.0
352.7
463.9
511.7
584.0
610.0
728.0
795.8
836.5
£61.1
912.0
965.5
969.8

1120.9
1461.4
1586.9
15 2.7

74.
90.
92.

186.
237.
300.
328.
334.
347.
462.
508.
561.
606.
726.
794.
836,
660.
910.
D63.
968.

1120.
1457.
150P.
1sl.

78.
92.
96.
189.
243.
301.
329.
342.
355.
465.
516.
585.
613.
733.
800.
637.
863.
915.
966.
571.

1122.
1 464.
15 1.
IEE4.

Gross Net Energy Gammas
counts area ++ (keV) /Sec

6055.
2420.
4081.
2498.
8708.
802.
704.

3135.
2227.

801.
2052.
1756.
1242.
877.
551.
ISO.
371.

1161.
368.
709.
212.
841.
123.
1 10.

2239.*
336.*
703.*
314.*

5958. *
255.*
209. *

1069.*
405. *
288.*
941 . *

1265. *
528.*
298.*
142. *
59. *

183.*
909. *
141 .*
570.*
118.*
739.*

79.*
£5. *

74.74
89.79
92.99

185.70
238.60
300.34
32B.27
338.45
352.18
463.30
511.09
583.40
609.45
727.43
795.17
835.86
860.53
911.36
964.94
969.21

1120.27
1460.75
1568.29
1592.63

3.766E-01
2.288E-01
2.11 IE-01
1. 175E-01
1.91BE-81
1.331E-01
1.389E-01
1.381E-01
2.664E-01
1.441E-01
1.570E-01
1.61IE-81
5.860E-01
1.771E-01
1.758E-01
1.729E-01
1. 725E-01
1. 740E-0 I
1.763E-0 I
2.417E-01
1.909E-01
1.676E-0I
1.720E-0 I
1.669E-01

Err System
X SD bkgd

100.0
100.0
106.0
100.0
100.0
100.0
100.0
100.0
34.2

100.0
100.0
100.0
29.8

100.0
100.0
106.0
100.0
108.0
100.0
100.0
100.0
100.0
100.0
100.0

2510.
el.

841.
259.

5652.
255.
233.

1050.
115.
242.
1095.
1217.

154.
260.
103.
62.

138.
689.
206.
472.

64.
733.
88.
63.

C

1
2
3
4
5
6
7
8
9

12
13
14
15
16
17
18
19
20
21
22
23
'4

C



)' - 1

25 1765.0 1761. 1766.

4

149. IlI.* 1764.34 2.458E-01 72.1

++ Not Peak Area above the Compton Continuum before correction for system
background. Values flogged with a * Ore subsequently corrected for
system background before calculation of absolute emission rate (gams/nec).

Gomma-ray and nuclide lookup from filet ve:tl6,3)nTOBACO.dot
Ra226 at 185.70 kev is ambiguously assigned; component has been
U235 at 185.70 kev is ambiguously assigned: component has been

Sc 46 at1120.2? kev is ambiguously assigned; component has been
ToI2 ot1120.27 kev is ambiguously assigned; component has been
Ru106 is being rvw.ved from the componont set.
Csl34 is being removed from the component set.

removed.
removed.
rewowd.
removed.

** Least-squares Results *t
(interferences)

nuclide energy dps at uCi peak err dev pCi
kev zero time /L frac (X)' (sig) /L

error
(W)

I K 43 - - - - 1.598E+00

1460.75 1.598E+00

2 M 54 - - - - 2.256E-01

835.66 2.256E-01

3 T128 - - - - 2.371E-01

0.63GE-05

8.638E-05 1.00 100.00 0.00

1.219E-05

1.219E-05 1.00 100.00 0.00

1.281E-05

8.G38E+01 100.00

1.219E+01 100.01

1.281E+01 82.42

511.09 8.027E-01 4.339E-05 0.30 100.00 1.64
583.40 2.014E-01 1.089E-05 1.18 100.00 -0.41

4 M1214 - - - - 1.333E+0

609.45
1120.27
1764.34

1. 385E+00
1. 294E+00
1.612E+00

5 Pb212 - - - - 5.013E-01

238.60 5.013E-01

6 Pb214 - - - - 7.229E-01

352.18 7.229E-01

7 AcZ2S - - - - 8.817E-Cl

7. 203E-05

7.052E-05
6.993E-05
8. 712E-05

2.7 1CE-05

7.203E+01 26.63

1.02 29.82
1.03 100.00
0.83 72.16

-0.17
-0.07
0.56

2.71E-05 1.00 100.00 0.00

3.908E-05

3.908E-05 1.00 34.17 0.00

4.766E-05 - - - - - - - - -

1.279E+00 6.916E-05 0.69 100.00 0.72
4.252F+;CD 2.2StE-&4 0.21 10.00 1.B4

56.

C

338.45
7 95.]i

2.710E+01 100.00

3.908E+01 34.17

4.766E+01 G7.59



)

911.36 6.82BE-01

The following are upper limi

Be 7 - - - - 6.719E+00

Sc 46 - - - - 5.106E-01

Cr 51 - - - - 2.654E+01

Fe 59 - - - - 2.513E+013

Co 5B - - - - 5.652E-01

CO 60 - - - - 1.925E-01

Zn 65 - - - - 6.074E-01

Unable to compute upper limil

Zr 95 - - - - 1.397E+00

Unable to CODMpLte upper limit

Nb 94 - - - - 1.763E-01

Nb 95 - - - - 1.995E+00

Unable to compute upper limit

Unable to compute upper limit

Unable to compute upper limit

Rul03 - - - - 3.155E+00

RulOG - - - - 3.419E+00

AglI0m - - - - 6.795E-01

SnI13 - - - - 6.622E-01

Sn125 - - - - 2.883E+04

Snl7m - - - - 1.001E+02

Sb124 - - - - 1.404E+-0

Eb125 - - - - 1.565E+00

Unaohl to compute upper limit

3.687E-05

t valups:

3.632E-04

2.76DE-05

1.435E-03

1.358E-04

3.055E-05

1.042E-05

3.283E-05

for Zr 89 .

7.553E-05

for Zr 97 ,

9.532E-06

1.076E-04

for Nb 97 .

for Nb 95m,

for Mo 99 ,

1.705E-04

1.848E-04

4.754E-05

3.579E-05

1.559E+00

5.409E-03

7.589E-05

8.45SE-05

for Sb127 ,

1.29 100.00 -0.66

Tdeocay

Tdecay
Tdocay

Tdocay

Tdecay

- - - 3.632E+02 100.00

- - - 2.760E+01 100.00
- - - 1.435E+03 100.00

- - - 1.350E+02 100.00

- - - 3.055E+01 100.00
- - - 1.041E+01 100.00

- - - 3.283E+01 100.00

20*T1/2.

- - - 7.553E+01 100.00

20*T1/2.

- - - 9.532E+80 100.00

- - - 1.078E+02 100.00

20*TI/2.

28*T1/2.

20*TI/2.

- - - 1.705E+02 100.00
- - - 1.848E+02 100.00

100.00

100.00

100.00

100.00

100.00

100.00

- - - 4.754E+01

- - - 3.579E+01

- - - 1.559E+06

- - - 5.409E+03

- - - 7.589E+01

- - - 8.458E+01

20*T1/2.

Unolo to ComnutC uppor limit for TcIS2 ,)

C

'A

k
IC

C

Tdocay > 20*TI/2.



)

Ta129m - - - - 9.6081+01

Unable to compute upper limit

1131 - - - - 3.028E+04

Unable to compute upper limit

Unable to compute upper limit

Cs134 - - - - 1.336E+00

Cs136 - - - - 1.895E+02

Cs137 - - - - 2.038E-01

Ba140 - - - - 9.746E+02

4.869E-03

for Tel3lm

1.637E+00

for 1132 .

for 1133 -

7.219E-05

1.025E-02

1. 102E-05

5.268E-02

'1; )

- - - - - - - - 4.869E+03 100.00

Tdecoy > 20*T1/2.

- - - - - - - - 1.637E+06 100.00

Tdecay

Tdecay

20*T 1 /2.

20*T1i/2.

- - - - - - - - 7.219E+01

- - - - - - - - 1.025E+04

- - - - - - - - 1.102E+01

- - - - - - - - 5.268E+04

100.00

100.00

100.00

100.00

compute upper limit

- - - - 3.220E+00

compute upper limit

- - - - 1.595E+00

- - - - 1.429E+00

- - - - 8.522E-01

- - - - 5.974E-01

- - - - 1.884E+00

- - - - 1.929E+00

- - - - 4.829E+03

- - - - 3.128E+00

- - - - 6.453E-01

- - - - 4.107E+01

compute upper limit

- - - - 2.209E+00

for La140 .

1.741E-04

for Ce143 ,

8.619E-05

7.725E-05

4.607E-05

3.229E-05

1.018E-04

1.043E-04

2.6 16E-0 I

1 .691E-04

3.488E-05

2.220E-03

for Np239 ,

1.237E-04

Tdecay > 20*Tl/2.

- - - - - - - - 1.741E+02 100.00

Tdecay > 20*T1/2.

- - - - - - - - 0.619E+01

- - - - - - - - 7.725E+01

- - - - - - - - 4.607E+01

- - - - - - - - 3.229E+01

- - - - - - - - 1.O1BE+02

- - - - - - - - 1.043E+02

- - - - - - - - 2.610E+05

1.691E+02

- - - - - - - - 3.486E+01

- - - - - - - - 2.220E+03

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

Tdecay > 26*TI/2.

- - - - - - - - 1.237E+02 100.00

following peaks uore not idontifiqd:
eneroy qammas/ac pcterr CI :

74.74 3.7659E-01 100.0 0.1000000
SS.?S 2.2885E-01 100.0 0.COOC050
S2.S9 2.1112E-C] tIC. %.CtSO

Q:

Unable to

Ce 141

Unable to

Cc 144

Eul54

Eu55

Hf 175

Hf 181

To 182

Pb218

Ro226

U235

U238

Unable to

Am241

The

2



6 300.34 1.3313E-01 100.0 7.1478924E-07
7 32B.27 1.3898E-01 100.0 6.4930312E-02

10 463.30 1.4400E-01 100.0 0.1902998 '
14 727.43 1.7709E-Ol 100.0 1.3567447E-05
17 860.53 1.724BE-01 100.0 8.6241189E-06
19 964.94 1.7629E-01 100.0 7.2762754E-04
20 969.21 2.4170E-01 100.0 0.4445550
23 1588.29 1.719BE-01 100.0 5.1567872E-07
24 1592.08 l.6694E-01 100.0 0.0000000

If Cl > 0 Confidence threshold was not exceeded
CI - 0 Energy Uindow test failure
CI = -1 Extreme Half Life test failure
Cl = -2 Extreme As. Gamma comparison test failure
CI = -3 Unable to estimate area of Assoc. Gana

t,v



Raygun - RSX Version 1-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-43-A 92-02750-L-1
Ieight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times: REAL TiM
LIVE TIME

Dead time:

Detector: HH

(26-R-1992 16:03:07)

13-Nov-1991 at 9:32:00

9-Mar-1992 at 8:37:00

117.0d ( 10105500.

26.49h ( 102567.00
28.47h ( 102490.0

8.08 percent

pas 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:[116.2jeffmarn.HH

Spectrum from file : 5452943A.HH;:

Boclzround subtractions from file: ve:r116,I1Backg.HH

Peak Region
channel start end

75.2
85.0
88.7
93.7

129.8
186.4
239.2
296.1
300.7
328.9
339.0
352.8
410.8
463.9
511.7
584.0
610.80
662.5
723.0
755.6

661.4
£12.0
S I-.

74.
84.
87.
91.
128.
186.
235.
295
298.
327.
337.
352.
409.
463.
508.
581.
608.
661.
r26.
rES.
335.

C,7 er
err.

78.
87.
90.
94.

132.
187.
244.
298.
302.
330.
342.
354.
412.
464.
514.
585.
612.
665.
731.
737.
835.
663.
5:15.
cr0.

Gross Not Energy Gammas
counts area ++ (KeV) /sec

6850.
4209.
4165.
4119.
4248.
1618.

11334.
1515.
1915.
1413.
2774.
1019.
981.
576.

2140.
1959.
958.
504.
78?.
352.
33 .

1371.

2441.*
783.*
704.*

1054.*
526.*
357.*

6788.*
266.
363.*
306.*
1208.*
315.*
223.*
240.*

1200. *
1412. *
410.*
124.*
348.n
15'1.*
100.*
213.*

10 19.*

74.66
84.47
86.15
93.19

129.22
185.88
238.68
295.51
300.17
328.30
338.45
352.22
489.43
463.33
511.09
583.39
609.42
661.93
727.40
794.99
836.09
8-60. 79
911.35
65. 4

3.435E-01
2.472E-01
2.253E-0I
I.894E-01
1. 19BE-0 I
I .071E-01
1. 143E-01
1.744E-01
I.198E-0 I
1.243E-01
1.246E-01
1.396E-01
1.298E-01
I .394E-0 I
I .365E-01
1.444E-0 I
3.022E-01
I .528E-0 I
1.505E-01
I .590E-01
I .559E-0I
1.573E-01
1 .609E-0l1
1.591E-01

Err System
X SD bxgd

100.0
100.0
100.0
108.0
100.0
100.0
10.0
28.7
100.0
10.0
100.0
59.0
100.0
100.6
100.0
180.0
68.5

100.0
100.0
100.0
100.0
100.0
100.6
100.0

2967.
725.
946.
994.
317.
306.

6661.
8.

302.
275.

1241.
136.
145.
286.

1294.
1439.

183.
96.

307.
122.
73.

163.
1051.
243.

/

seconds)

seconds)
seconds)

0
C

V..
'a

1
2
3
4
5
6
7

9
10
11
12
13
14
15
16
17
18
19
2C.
21
22
23
24



I ± I

25
26
27
28
29
30

969.8
1120.9
14G1.4
1589.0
1593.6
1765.0

968.
1120.
1458.
1585.
1592.
1760.

971.
1124.
1465.
1592.
1596.
1768.

789.
275.

1005.
200.
133.
233.

623.*

878.*
13.*
69.*

144.*

969.17
1128.22
1460.75
1588.28
1593.15
1764.26

1.571E-01
1. 755E-01
1.578E-01
1. 517E-0 I
1. 573E-01
2.905E-01

100.0
108.0
100.0
100.0
100.0
66.2

558.
76.

867.
104.
75.
66.

++ Net PecK Area above the Compton Continuum before correction for system
backvround. Values flanged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

amma-row and nuclide looKup from file: ve:[116,33nTOBACO.dat
Ro226 ci 165.88 kev is ambiguously assigned; component has been
U235 at 185.66 kev is ombiguously assigned; component has been

Sc 45 ut 1120.22 kev is ambiguously assignedI component has been
TolS2 ct1120.22 kev is ambiguously assigned; component has been
Rul[G is being removed from the component set.
Cs134 is being removed from the component set.

** Leost-squares Results

nuclide energy dps at
kev zero time

1 K 40 - - - - I.505E+EOO

1490.75 1.505E+B

2 It 54 - - - - 2.024E-01

836.19 2.024E-01

3 Cs137 - - - - 1.797E-01

661.93 1.797E-01

4 T1208 - - - - 2.116E-01

511.09 7.075E-01
5S3.39 1.797E-01

5 B1214 - - - - 7.271E-01

(interferences)

uCi pecK err dev pCI error
/L frac X) (sig) /L X)

S. 132E-05

8.132E-05 1.0 100.00 0.00

1.094E-05

1.094E-05 1.03 100.00 0.00

9.715E-06

9.715E-06 1.00 100.00 0.00

1. 144E-05

8.132E+01 100.01

1.094E+01 100.00

9.715E+09 100.00

1.144E+01 82.28

3.824E-05 0.30 100.00 1.65
9.712E-06 1.18 100.00 -0.42

3.930E-05 - - - - - - - - - 3.930E+01 52.99

609.42 6.729E-01 3.637E-05
1120.22 1.189E+00 6.427E-05

C1.09 60.52 -0.31
0.61 100.00 0.92

6 Pb212 - - - - 2.-81E-01

23.60 2.981E-01

1.611E-05 - - - - - - - - -

1.611E-05 1.00 100.00 0.00

1.611E+01 100.00

removed.
removed.
removed.
removed.

'a'



I: )

7 Pb214

B Ac228

- - - - 3.768E-01

352.22 3.788E-01

- - - - 8.565E-01

338.45 1.153E+00
794.99 3.843E+00
911.35 6.301E-01
969.17 1.002E+00

wing are upper limit

- - - - 5.894E+00

- - - - 4.429E-01

- - - - 2.266E+01

- - - - 2.211E+00

- - - - 4.862E-01

- - - - 1.835E-01

- - - - 5.151E-01

compute upper limit

- - - - 1.208E+00

compute upper limit

- - - - 1.618E-01

- - - - 1.714E+00

compute upper l imit

compute upper limit

compute upper limit

- - - - 2.762E+08

- - - - 3.079E+00

- - - - 8.680E--1l

- - - - 5.339E-01

- - - - 2.134E+04

- - - - E.TE+01I

1.00 59.04 0.00

2.047E-05

2.047E-05

4.629E-05

6.232E-05
2.077E-04
3.406E-05
5.415E-05

val ues:

3.1B6E-04

2.394E-05

1. 225E-03

1. 195E-04

2.628E-05

9.919E-06

2.784E-05

for Zr 89 ,

6.532E-05

for Zr 97 ,

8.745E-09

9.265E-05

for Nb 97 ,

for Nb 95m,

for Mo 99

1.493E-04

1.665E-04

4.324E-05

3.210E-05

1.ISSE+00

4.45E-03

2.047E+01 59.04

4.629E+01 56.08

0.61
1.83

-0.85
0.34

The folio

Be 7

Sc 4G

Cr 51

Fe 59

Co Se

Co G0

Zn 65

Unable to

Zr 95

0.74 100.00
8.22 168.00
1.36 100.00
0.85 100.08

eC

K

Unable to

Nb 94

Nb 95

Unable to

Unable to

Unable to

Ru 103

RulOS

AgI I O

Sn113

Sn 125

Fn IIn

100.00

100.00

100.00

100.00

100.00

100.00

108.00

100.00

100,00

100.00

100.00

100.00

100.00

100.00

100.00

103.00

- - - - - - - - 3.186E+02

- - - - - - - - 2.394E+01

- - - - - - - - 1.225E+03

- - - - - - - - 1.195E+02

- - - - - - - - 2.628E+01

- - - - - - - - 9.919E+00

- - - - - - - - 2.784E+01

Tdecay > 20*TI/2.

- - - - - - - - 6.532E+01

Tdecay > 20*TI/2.

- - - - - - - - 8.745E+00

- - - - - - - - 9.265E+01

Tdecay > 20*TI/2.

Tdecoy > 20*TI/2.

Tdecay > 20*TI/2.

- - - - - - - - 1.493E+02

- - - - - - - - 1.665E+02

- - - - - - - - 4.324E+01

- - - - - - - - 3.210E+01

- - - - - - - - 1.153E+06

- - - - - - - - 4.459E+03



.3 - I

Sb 124

Sb 125

Unable tc

Unable tr

To129mn

Unable to

1131

Unable to

Unable to

Cs134

Cs 136

Ca149

Unable to

Ce 141

Unable to

Ce 144

Eu154

Eu 155

Hf 175

Hf 181

To 182

Pb2 lD

Ra226

1235

L23S

Unable to

- - - - 1.250E+00

- - - - 1.462E+00

compute upper limit

compute upper limit

- - - - 7.886E+01

compute upper limit

- - - - 2.250E+04

compute upper limit

compute upper limit

- - - - 1.260E+00

- - - - 1.500E+02

- - - - 7.956E+82

compute upper limit

- - - - 2.823E+00

compute upper limit

- - - - 1.450E+00

- - - - 1.321E+00

- - - - 1.210E+00

- - - - 5.367E-01

- - - - 1.634E+00

- - - - 1.703E+00

- - - - 4.472E+03

- - - - 2.856E+00

- - - - 5.894E-01

- - - - 3.726E+01

compute uLppr limit

i; ) )

6.757E-05

7.901E-05

for Sb127

for Te132

4.263E-03

for Te131m,

1.216E+00

for 1132 .

for 1133 ,

6.812E-05

S. 106E-03

4.308E-02

for Lol40 ,

1. 526E-04

for Col43 ,

7.837E-05

7.141E-05

6.541E-05

2.90 1E-05

8.832E-05

9.208E-05

2.417E-01

1.545E-04

3.186E-05

2.0 14E-03

for Mp239 ,

-,135E-04 - - - - - - -- 1.135E+02 160.00

- - - - - - - - 6.757E+el 100.00

- - - - - - - - 7.901E+81 100.00

Tdecay > 20*TI/2.

Tdecay > 20*T1/2.

- - - - - - - - 4.263E+03 100.00

Tdecay > 20*T1/2.

- - - - - - - - 1.216E+86 100.00

Tdecay > 20*TI/2.

Tdecay > 20*TI/2.

- - - - - - - - 6.812E+01 100.00

- - - - - - - - 8.106E+03 100.80

- - - - - - - - 4.300E+04 100.00

Tdecay > 2fl*TI/2.

- - - - - - - - 1.526E+02 100.00

Tdecay > 20*TI/2.

- - - - - - - - 7.837E+81 100.00

- - - - - - - - 7.141E+01 108.00

- - - - - - - - 6.541E+01 180.0

- - - - - - - - 2.901E+01 100.00

- - - - - - - - 8.832E+81 100.00

- - - -- - - - - 9.208E+01 100.00

- - - - - - - - 2.417E+05 100.00

- - - - - - - - 1.545E+02 100.00

- - - - - - - - 3.186E+01 100.00

- - - - - - - - 2.014E+03 100.00

Tdecoy > 20*TI/2.

C
C-':

3.

C,

POm, , - - - - .i rx+ n



The following peaks were not Identified:
energy gamos/sec
74.66 3.4346E-01
84.4? 2.4724E-01
08.15 2.2534E-01
93.19 1.8943E-01
129.22 1.197?E-01
295.51 1.7436E-01
360.17 1.1985E-01
328.30 1.242?E-01
409.43 1.29?SE-01
463.33 1.3938E-01
?27.43 1.5054E-01
860.79 1.5729E-01
965.04 1.590?E-01
1588.28 1.5169E-01
1593.15 1.5727E-01
1764.26 2.9047E-01

pc t err
100.0
180.0
100.0
100.0
100.0
28.8
180.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
88.2

C! *
0.0000000
0.5573956
0.000000
0.000000
0.0000000
0.3648439
6.5093909E-11
1.8307706E-02
0.0000880
0.1529082
4.2609172E-85
6.0300731E-06
2.0505?2?E-04
9.241537?E-08
0.2653617
0.1816365

If Cl > 0 Confidence threshold was not exceeded
CI = 0 Enervy bindow test failure
CI - -1 Extremn Half Life test failure
Cl -2 Extreme As. Gama comparison test failure
C! = -z Uncble to estimate area of Assoc. Gamga

2
3
4
5
8
9

10
13
14
19
22
24
28
29
30

2Z~
C
p.

4~

C:

C

I
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Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Sample: 54529-44-A 92-02751-L-1
Jeight: 0.50000 L

Irradiation date:

Count date:

Decay:

Count times:

Dead time:

Detector: HH

(26-mR-1992 16:09:10)

12-Nov-1991 at 12:33:08

6-tor-1992 at 13:06:00

115.0d ( 9937980.0

5A4/4

seconds)

REAL TIE 2.01d ( 242826.00 seconds)
LIVE TIME 2.82d ( 242644.60 seconds)

0.07 percent

pas 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from flie: ve:[116.23effmarn.HH

Spectrum from file : 5452944A.HHFD

Background subtractions from file: ve:[(16,1BacKg.HH

Peck Region Gross Net Energy
channel start end counts area ++ (keV)

74.4
78.8
85.0
88.7
94.4

129.8
186.1
199.2
210.0
239.1
271.0
30. 9
328.8
339.0
352.7
410.1
463.59
511.5
563.5
583. 9
610.0
662.2
723. 1
753.1

71.
77.
84.
86.
92.

128.
185.
198.
207.
236.
270.
300.
327.
338.
358.
498.
43.
508.
5G2.

605.
661.
725.
755.

77.
78.
8.
90.
95.

132.
18.
202.
211.
243.
272.
303.
330.
343.
353.
411.
4G5.
516.
566.
56.
612.
665.
731.
758.

20870.
6651.
7431.

11990.
9038.

10036.
6520.
7143.
7918.

24603.
3518.
3635.
3286.
6456.
2869.
2148.
1835.
5757.
15S5.
5435.
1745.
13r8.
2035.
977.

5683.*
584.
2352.*
973.*

2173.*
861.*
694.*
460.

1515.*
15925.*

992.*
813.*
721.*

2702. *
628.*
342.*
710.*

2823.*
ISO. :I

3575.*
738.
105.*
775.*
190.

73.86
77.46
84.45
88.13
93.82

129.31
185.60
198.64
209.44
238.60
270.43
300.37
328.26
338.45
352.15
409.54
463.33
510.96
562.94
563.42
609.51
661.67
727.42
755. CC

Sammas
/sac

2.281E-01
2.647E-01
2.349E-01
1.528E-01
I .lZE-01
7.937E-02
6.86BE-82
V.664E-02
7.087E-02
7.457E-02
7.477E-02
7.633E-02
7.983E-02
8. 143E-02
1.005E-0 I
8.458E-02
8. 798E-02
9.184E-02
9.455E-02
9.6 16E-02
I .715E-0l
I .002E-01
1.015E-0I
I .316E-01

Err System
X SD bkgd

180.0
38.1

100.0
100.0
100.0
100.0
100.0
25.6
180.0
100.0
100.0
100.0
100.0
108.0
100.0
100.0
100.0
180.0
100.0
180.8
100.0
100.0
100.0
22. ?

7025.
0.

1716.
2241.
2354.
750.
725.
0.

1249.
15818.

754.
714.
652.

2938.
321.
343.
678.

3065.
126.

3407.
432.
228.
727.

0.

C

&
C

1
2
3
4
5
6
7
8
9

12
13
14
15

16
17
1B
19
20
21
22
23
24



* .1

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

764.3
795.7
836.3
861.1
911.9
965.3
969.7

1121.8
1378.6
1461.3
1496.3
1588.4
1593.1
1620.9
1764.E

763.
792.
835.
859.
910.
964.
968.

1116.
1377.
1457.
1494.
1587.
1591.
1618.
1763.

767.
798.
840.
862.
914.
968.
972.

1123.
1379.
1464.
1497.
1591.
1596.
1623.
1767.

966.
1587.
1034.
916.

3112.
1033.
1946.
897.
222.

2393.
204.
383.
468.
293.
349.

131.
404,1k
168.*
423.*

2498.*
509.*

1422.*
230.*

55.
2074.*

58.*
211.*
269.*
107.*
212.*

763.73
795.12
835.78
860.61
911.38
964.78
969.18

1120.42
1378.04
1460.75
1495.81
1587.88
1592.53
1620.41
1764.11

I.813E-01
1.829E-al
I.841E-01
9.950E-82
1. 059E-0 I
1.044E-82
1.658E-01
1.699E-01
1. 151E-81
1.045E-01
1.032E-01
I.875E-81
1.316E-81
1.045E-0 I
1.086E-01

188.0
100.0
le6 .@
188.0
168.0
180.8
108.0
388.0
100.0
100.0
186.0
108.0
100.0
168.0
180.0

0.
269.
172.
386.

2487.
576.

1320.
180.

0.
2053.

74.
246.
177.
76.

157.

++ Net Peak Area above the Compton Continuum before correction for system
backround. Values flogged with a * are subsequently corrected for
system bcckground before calculation of absolute emission rate (gams/sec).

Gamma-ray and nuclide looKup from file: ve:t116,33nTOBACO.dat
Ro226 at 185.60 kev Is ombiguously assigned; component has been
U235 at 185.60 Kev is ambiguously assigned; component has been

Sc 46 at1120.42 Kev is ambiguously assigned, component has been
T182 otll20.42 kov is ambiguously assigned component has been
RulO is being removed from the component set.
C5134 is being removed from the component set.

Least-squares Results **

nuclide energy dps at
kev zero tim

1 r4 - - - - 9.964E-01

1460.75 9.964E-01

2 Mn 54 - - - - 1.34SE-01

835.78 1.348E-01

3 Zr 95 - - - - 8.505E-01

755.60 8.505E-01

4 Mb 95 - - - - 1.020E+00

763.73 1.020E+00

removed.
removed.
removed.
removed.

(interferences)

uCi peaK err dev
/L froc 00) (Sig)

5.386E-05

5.386E-05 1.60 100.00 8.00

7.289E-06

7.289E-06 1.00 100.00 0.00

4.597E-05

4.597E-05 1.00 22.68 0.00

5.513E-05

5.513E-05 1.00 100.01 0.00

5 Cz137 - - - - I.184E-CI 6.400E-nG

pCi error
/L x)

5.386E+01 100.01

7.289E+00 100.00

4.597E+01 22.68

5.513E+01 100.00

6.400E+00 100.00

-

Ga)
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7 Bi214

8 Pb212

9 Pb214

10 Ac228

The follow

Be 7

Sc 46

Cr 51

Fe 59

Cc 58

Cc 6 -

2n 65 -

Unable to c

Unable to c

Mb 94 -

Unable to c

6 T12

661.67 1.184E-01 6.400E-06.

- - - - 1.411E-01 7.625E-06

510.96 4.64CE-01 2.513E-85
583.42 1.196E-01 6.466E-06

- - - - 5.047E-01 2.728E-05

609.51 3.819E-01 2.064E-05
120.42 7.445E-01 4.024E-05
764.11 7.122E-01 3.85DE-05

- - - - 1.942E-01 1.058E-05

239.60 1.942E-01 1.50E-05

- - - - 2.727E-01 1.474E-05

352.16 2.727E-01 1.474E-65

- - - - 5.649E-61 3.054E-05

336.45 7.534E-61 4.072E-05
795.12 2.486E+00 1.344E-04
911.38 4.145E-01 2.241E-65
969.1 6.69E-01 3.616E-05

ing are upper limit values:

- - - - 3.776E+00 2.042E-04

- - - - 2.839E-01 1.534E-05

- - - - 1.415E+01 7.650E-04

- - - - 1.492E+00 7.576E-05

- - - - 3.165E-01 1.711E-05

- - - 1.162E-01 6.2COE-06

- - - 3.257E-01 1.76DE-05

ompute upper limit for Zr 89

ompute upper limit for Zr 97.

- - - 1.049E-01 5.673E-06

omputo upper limit for 1b 97 .

1.00 100.00

0.30 100.00
1.18 180.00

1.32 100.08
0.68 180.00
0.71 108.00

1.00 100.00

1.00 100.08

0.75 100.08
0.23 100.00
1.36 100.00
0.84 180.00

8.88

I .77
-8.46

-0.82
-. 82
8.74

0.00

0.00

0.64
1.97

-0.92
0.40

- - - - - - - - 2.042E+02

- - - - - - - - 1.534E+01

- - - - - - - - 7.650E+02

--- 7.576E+01

- - - - - - - - 1.711E+81

- - - - - - - - 6.280E+00

1.760E+01

Tdecay

Tdecay

Tdecay

100.00

100.00

100.00

100.80

100.00

100.00

100.00

20*TI/2.

20*TI/2.

- - - 5.673E+00 100.00

20*TI/2.

lJncblr to compute upper limit for Nt 95m.

7.625E+00 82.13

2.728E+01 60.77

1.050E+01 100.08

1.474E+01 100.00

3.054E+01 56.04

Cz

C.;
r"

Tdecay > 20*T1/2.
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Unable to compute upper limit for Me 99

Ru 183

Rul06.

AgI Im

Sn 113

Sn 125

Sn I7m

Sb 124

Sb 125

Unable to

Unable to

Te125m

Unable to

1131

Unable to

Unable to

Cs 134

Cs 136

to140

Unable to

Ce 141

Unable to

Ce 144

Eu 154

Eu155

Hf 175

Hf 181

- - - - 1.821E+00

- - - - 2.020E+00

- - - - 5.071E-01

- - - - 3.822E-01

- - - - 1.376E+04

- - - - 4.998E+01

- - - - 8.385E-01

- - - - 9.361E-01

compute upper limit

compute upper limit

- - - - 5.007E+01

compute upper limit

- - - - 1.314E+04

compute upper limit

compute upper limit

- - - - 7.739E-01

- - - - 9.326E+01

- - - - 4.683E+e2

compute upper limit

- - - - 1.765E+00

compute upper limit

- - - - 9.432E-01

- - - - 8.358E-01

- - - - 8.041E-01

- - - - 3.430E-01

- - - - 1.049E+00

9.842E-05

1.092E-04

2.741E-05

2.866E-05

7.440E-01

2.702E-03

4.532E-05

5.860E-05

for Sb127 ,

for Te132 ,

2.707E-03

for Te131m,

7.104E-01

for 1132 ,

for 1133

4.183E-05

5.041E-03

2.53 1E-02

for La140

9.541E-05

for CeI43 ,

5.099E-85

4.5 18E-05

4.346E-05

I .854E-05

5.671 E-05

1 1

Tdecay > 20*TI/2.

- - - - - - - - 9.842E+01

- - - - - - - - 1.892E+02

- - - - - - - - 2.741E+01

- - - - - - - - 2.066E+01

- - - - - - - - 7.448E+05

- - - - - - - - 2.782E+83

- - - - - - - - 4.532E+01

- - - - - - - - 5.68E+01

Tdecay

Tdecay
)

26*TI/2.

20*TI/2.

- - - - - - - - 2.707E+03

Tdecoy > 20*TI/2.

- - - - - - - - 7.104E+05

Tdecay > 20*TI/2.

Tdecay > 20*TI/2.

- - - - - - - - 4.183E+61

- - - - - - - - 5.841E+03

- - - - - - - - 2.531E+04

Tdecoy > 20*TI/2.

- - - - - - - - 9.541E+61

Tdecay > 20*TI/2.

- - - - - - - - 5.099E+01

- - - - - - - - 4.518E+01

- - - - - - - - 4.346E+01

- - - - - - - - 1.854E+01

- - - - - - - - 5.671E+01

100.00

100.0

100.00

180.00

100.00

100.00

100.00

100.00

C

CO.;

100.00

100.0

100.00

100.00

100.00

100.00

100.00

100.0

100.00

100.00

100.00
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To182 - - - - 1.095E+00 5.919E-65 - - - - - - - - 5.919E+01 100.00

Pb210 - - - - 2.955E+03 1.597E-01 - - - -

Ra226 - - - - I.B40E+00 9.947E-05 - - - -

- - - - 1.597E+05 180.00

- - - - 9.947E+81 180.00

U235 - - - - 3.795E-01 2.051E-05 - - - - - - - - 2.051E+81 100.00

U238 - - - - 2.295E+81 1.241E-03 - - - - - - - 1.241E+03 100.00

Unable to compute upper l imit for Hp239 , Tdecay > 28*TI/2.

Am241 - - - - 1.346E+00 7.276E-05 - - - - - - - - 7.276E+01 108.08

The following peaKs were not identified;
energy gammas/5ec

73..86 2.2806E-01
77.46 2.6469E-01
84.45 2.34B7E-01
88.13 1.5197E-01
93.82 1.1822E-01
129.31 7.9365E-02
198.64 8.6640E-02
269.44 7.0875E-02
270.43 7.4765E-02
300.37 7.6328E-02
328.26 7.9934E-02
409.54 8.4576E-02
463.33 8.7906E-02
562.94 9.4552E-02
727.42 1.0152E-01
860.61 9.9497E-02
964.78 1.0437E-01
1376.X4 1.1510E-A1
J495.81 1.0315E-01
1587.68 1.0751E-01
1592.53 1.3175E-01
1621.41 1.0453E-01

pctorr
100.0
36.1
100.0
100.0
10.0
100.0
25.6
100.0
100.0
101.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

CI *
0.0000000
0.0000000
0.5587729
0.0000006
0.0000000
0.0000000
0.0000000
4.0499689E-03
5.9308139E-05
1.2305730E-10
0.1269882
0.0000006
0.1635562
4.8727674E-08
2.4234865E-05
1.3711497E-05
2.3721428E-04
2.8632434E-07
0.000000
1.6287743E-08
0.0000000
0.0000000

If Cl > 0 Confidence threshold was not exceeded
Cl - 0 Energy Window test failure
CI = -1 Extreme Half Life test failure
Cl - -2 Extreme As. Comma comparison test failure
Cl - -3 Unable to estimate area of Assoc. Gormn

C

co;
or

2
3
4
5
6

9
11
12
13
16
17
19
23
28
30
33
35
36
37
36
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Raygun - RSX Version 10-Jan-90

Analysis performed by: E. A. LEPEL

Somple: 54529-45-A 92-02752-L-1
Wleight: 0.50000 L

Irradiat ion date:

Count date:

Decay:

Count times: REAL TIE
LIVE TIME

Dead tiim:

(26-mR-1992 16:09:34)

15-Nov-1991 at 11:53:00

2-Mor-1992 at 16:52:00

188.2d ( 9349140.0

40.03h ( 144109.00
40.00h ( 144000.00

0.08 percent

Detector: HH pas 0 0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: ve:tll6,2effmarn.HH

Spectrum from file : 5452945A.HH;l

Background subtractions from file: ve:t116,1JcKg.HH

Peak Region
channel start end

75.9
85.3
90.9
93.8

186.7
210.0
239.6
301.0
339.1
352.9
463.9
511.8
563.
584.1
610.1
662.5
728. I
756.4
795.9
836.7
861. 7
912.0
9ct5. C,
£G5. q

72.
84.
90.
92.

185.
200.
236.
300.
330.
352.
462.
509.
562.
581.
509.
661.
727.
753.

036.
F60.

10.tin.
£5'

80.
87.
92.
96.

187.
211.
243.
304.
343.
354.
468.
515.
564.
585.
611.
665.
730.
757.
797.
C37.
864.
S14.
£68.
573.

Gross Net Energy
counts area ++ (KeV)

15487.
5626.
3B86.
6697.
3063.
3980.

14763.
2651.
396C.
1451.
1979.
3034.
616.

2847.
997.
834.
916.
640.

257.
616.

1935.
p5e.

I - -7l .

3734.*
833."*
456.*

1119.*
363.*
B1.*

9466. *
502. *

1656.*
392.*
367.*

1631.*
102.*

2021. *
553. w
127. *
443. *
119.
247.*

93.*
205. *

1588.*
340.*
09 1.

74.84
84.22
89.67
92.75

185.72
209.02
238.60
300.07
338.13
351.99
462.99
510.93
562.70
583.18
609.20
661.62
727.27
755.5'1
795.04
835.90
860.92
911.24
964.99
969.11

Gammas
/sec

2.954E-01
2.095E-01
I . 764E-0 I
1.641E-01
9.099E-02
9.363E-02
9.8 1 E-02
1.012E-01
1. 076E-0 I
1.1 12E-0 I
1. 153E-01
1 .203E-0 I
1.235E-01
1.260E-01
2.801 E-0
1.340E-01
1 .361E-0 I
1. 384E-01
1.333E-01
1.325E-0 I
I . 370E-O I
1. 563E-01
1. 379E-0 I
1.593E-01

Err System
I SD bKgd

188.0
100.0
100.0
100.0
108.e
100.0
10B.0
100.0
100.8
84.5
100.0
180.0
188.0
168.0
74.8

10.0
100.8
28.7

100.0
100.0
108.0
100.0
100.0
100.0

4169.
1019.
1330.
1397.
430.
741.

9387.
424.

1744.
191.
402.

1819.
75,

2022.
256.
136.
432.
8.

172.
102.
229.

1476.
342.
764.

V I

seconds)

seconds)
seconds)

C:
C;

I:

Cf.
2
3
4
5

12

7
8

19
20
21

12

2 31

14
'5
16

16

20
21
22

2<



-, - I -,

1461.4 1457. 1465.
1588.8 1586. 1591.
1593.1 1591. 1595.
1622.3 1619. 1622.
1764.9 1762. 1767.

1443.
258.
227.
122.
221.

1218.*
129.*
122.
53.*

132.*

1468.75
158B.24
1592.53
1620.72
1764.35

'I;

1.399E-01
1.438E-01
1.424E-01
1.322E-81
1.361E-01

100.0
100.0
100.0
188.0
100.0

y

1218.
146.
105.
45.
93.

++ Not Peak Area above the Compton Continuum before correction for system
backaround. Values flogged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/se9).

Gammo-ray
Ra226 at
U235 at

and nuclide lookup from file: ve:[116,33nTOBACO.dat
185.72 Kev is ambiguously assigned; component has been removed.
185.72 kev is ambiguously assigned; component has been removed.

RUCs3 is being removed from the component set.
C5134 is being removed from the component set.

** Leost-squares Results *
(interferences)

nuclide energy dps at uCi peak err dev
kev zero time /L froc X) (sig)

I K 40 - - - - 1.333E+00

1460.75 1.333E+00

2 Mn 54 - - - - 1.689E-01

835.90 1.689E-01

3 Zr 95 - - - - 8.261E-01

755.51 8.261E-01

4 Cs137 - - - - 1.563E-01

661.62 1.583E-01

5 TIZO - - - - 1.843E-01

7.20CE-05

7.208E-05 1.00 100.00 0.08

9.128E-06

9.12SE-06 1.00 100.00 0.00

4.465E-05

4.465E-05 1.00 28.72 0.00

6,555E-06

8.555E-06 1.00 100.00 0.00

9.963E-06 - - - - - - - - -

pCi error
/L W0

7.208E+01 100.88

9.128E+00 100.00

4.465E+01 28.72

B.555E+00 100.00

9.963E+00 82.22

510.93 6.127E-01 3.312E-05 0.30 100.00 1.77
583.18 1.564E-01 8.454E-06 1.18 100.00 -0.45

6 i214 - - - - 6.813E-01 3.683E+01 60.70

SOS.20 6.235E-01 3.370E-05 1.09 74.84 -8.31
1764.35 6.SETE-01 4.625E-05 8.76 100.00 0.60

7 Pb212 - - - - 2.537E-01 1.372E-05 1.372E+01 100.00

1.372E-05 1.00 100.00 0.00

25
26
27
2B
29

I.-

~0~

C,

C'

278.60 2.53 7E-C1
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U

U

U

U

U

o Pb2l4 - - - - 3.8ISE-01

351.99 3.818E-01

9 Ac228 - - - - 8.270E-01

338.13 9.92SE-01
795.04 3.215E+00
911.24 6.106E-01
969.11 1.013E+00

'he following are upper limit

Be 7 - - - - 4.493E+00

Sc 45 - - - - 3.635E-01

Cr 51 - - - - 1.551E+01

Fe 59 - - - - 1.716E+00

Co 5B - - - - 3.838E-01

Co 60 - - - - 1.527E-01

Zn 65 - - - - 4.322E-01

noble to compute upper limit

noble to compute upper limit

Nb 94 - - - - 1.350E-01

Nb 95 - - - - 1.181E+00

noble to compute upper limit

noble to compute upper limit

noble to compute upper limit

Rul-3 - - - - 2.062E+00

RulS - - - - 2.619E+00

Agll8m - - - - 6.433E-01

SnI13 - - - - 4.692E-01

Sn125 - - - - 1.064E+04

1.00 84.53

0.83 100.00
0.26 100.00
1.35 100.68
0.82 100.00

0.42
1.88

-0.90
0.47

1.631E+01 84.53

4.470E+01 55.38

1.631E-05

1.631E-05

4.478E-05

5.36?E-05
1.738E-04
3.30BE-05
5.476E-05

values:

2.429E-04

1.965E-05

B.381E-04

9.27SE-05

2.074E-05

8.252E-06

2.336E-05

for Zr 89 ,

for Zr 97 ,

7.297E-06

6.384E-05

for Nb 97 .

for Nb 95m,

for Mo 99

1.115E-04

1.416E-04

3.477E-05

2.536E-85

5.751E-01

Tdecay

Tdecay

Tdecay

Tdecay

Tde coy

100.00

100.00

100.00

100.00

100.00

100.00

100.00

20*TI/2.

20*TI/2.

- - - 7.297E+00 100.0

- - - 6.384E+01 100.00

20*Tl/2.

20*TI/2.

20*Ti/2.

- - - 1.115E+02 100.00

- - - 1.416E+02 180.06

- - - 3.477E+01 100.86)

- - - 2.536E+01 100.80

- - - 5.751E+05 100.00

4.544E+0! 2.456E-03 - - - - - - - - E

- - - - - - - - 2.429E+02

- - - - - - - - 1.965E+01

- - - - - - - - 8.381E+02

- - - - - - - - 9.278E+01

- - - - - - - - 2.874E+01

- - - - - - - - 8.252E+00

- - - - - - - - 2.336E+01

C

I,:

L-f

0s

5nI 17m - - - 2.456E+C,3 100.00
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Sb 124

Sb 125

Unable to

Unable to

Te129m

Unable to

1131

Unable to

Unable to

Cs134

Cs136

Ba 140

Unable to

Co 141

C Unable to

Ce 144

Eu154

E155

Hf 175

Hf 181

To 182

Pb210

R0 226

U235

U236

Unable to

rm241 -

compute

compute

compue

o mpu e

compute

computIe

compute

computo

1.003E+00

1. 204E+00

upper limit

upper limit

5.598E+01

upper limit

9.215E+03

upper limit

upper limit

9.920E-0i

8.522E+81

4.098E+02

upper limit

1. SBE+00

upper limit

1.196E+00

1.072E+00

1.016E+00

4.262E-01

1. 210E+00

1. 404E+00

4.085E+03

2.395E+00

4.937E-01

2.954E+01

upper limit

I.77 3E+00

5.420E-05 - - - -

6.510E-05 - - - -

for Sbl27 . Tdecoy

for Te132 , Tdecay

3.022E-03 - - - -

for Te131m. Tdecay

4.981E-81 - - - -

for 1132 . Tdecay

for 1133 , Tdecay

5.362E-05 - - - -

4.607E-03 - - - -

2.215E-02 - - - -

for La140 , Tdecay

1.075E-04 - - - -

for Cel43 , Tdecay

6.467E-05 - - - -

5.797E-05 - - - -

5.492E-05 - - - -

2.304E-05 - - - -

6.541E-05 - - - -

7.591E-85 - - - -

2.208E-01 - - - -

1.294E-04 - - - -

2.669E-05 - - - -

1.597E-03 - - - -

for Np239 . Tdecay

9.582E-05 - - - -

- - - 5.420E+01

- - - 6.518E+01

20*T1/2.

20*T1/2.

- - - 3.022E+03

20*T1/2.

- - - 4.981E+05

20*TI/2.

20*T1/2.

- - - 5.362E+01

- - - 4.607E+03

- - - 2.215E+04

28*T1/2.

- - - 1.075E+02

28*TI/2.

- - - 6.467E+01

- - - 5.797E+81

- - - 5.492E+01

- - - 2.384E+01

- - - 6.541E+01

- - - 7.591E+01

- - - 2.208E+05

- - - 1.294E+02

- - - 2.669E+01

- - - 1.59-E+03

20*TI/2.

- - - 9.582E+01

100.00

100.00

100.00

108.00

100.00

100.00

100.00

100.00

100.00

100.00
100.00

100.08

100.00

100.00

100.00

100.00

100.00

100.00

180.60
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The following peaKs were not identified:.
energy gammos/sec

74.84 2.9536E-01
84.22 2.0946E-01
89.87 1.7638E-01
92.75 1.6406E-01

209.02 9.3633E-02
300.07 1.011BE-01
462.99 1.152SE-01
562.70 1.2354E-01
727.27 1.3606E-01
860.92 1.3697E-01
964.99 1.3789E-01
1588.24 1.4381E-01
1592.53 1.423?E-01
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TITLE: 54529-37-A 92-82744-L-I RECOUNT
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TITLE: 54529-36-A 92-02745-L-1

FILE: 5452938A.HH:1

- CHANNELS: 2048

SHELF: 0

!TIDE: NH

TIY1 ZEO:n

-it: 07- CUNT:
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FLUX CORR. FACT.:

GAIN: 1.00000
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2 0 970 768 681 578 382 349 323 1?6 181 154 113 127 83 82 79 G6 63 45 44
3 1 996 734 696 527 390 334 469 188 161 137 139 104 95 107 74 54 49 57 44
4 5 1127 ?Is 720 554 43? 298 258 198 182 112 127 109 91 90 96 61 43 43 46
5 B 988 769 760 557 366 303 2M 182 153 137 96 95 90 84 91 67 59 47 39
6 18 1011 825 690 552 343 303 249 191 166 149 138 104 86 75 76 61 51 79 50
7 68 926 795 663 571 384 266 213 185 152 137 128 94 94 92 107 47 58 G6 46
a 404 93B 715 708 547 386 266 230 184 147 145 110 120 so 67 00 70 53 43 46
9 SB9 973 BIB 633 569 378 273 217 188 137 149 115 117 -97 90 79 50 60 43 30
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TITLE: 54529-39-A 92-02746-L-1

FILE: 5452939A.HH:I

* CHANNELS: 2048

SHELF: 0

DItOD lH

TIE ZERO:

TIME OF COUNT

LIVE TIME:

ELAPSED TIt:

FLUX CORR. FA

GAIN: I.000

LEIGHT: 0.50

PLT INT:
PLT LAB:
ANTI FLG
SLP ItT:
AREA REJ:
PTR:
ERR REJ:
ZER LEV:
DVR PKR:
NOV:

C
C
C.;
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TITLE: 54529-41-A 92-82748-L-1

FILE: 5452941A.HH;

* CHANNELS: 2048

SHELF: 0

DIODE: HH

TIME ZERO: II 15 91 11 53 8

TIM OF COUNT: 3 11 92 17 33 0
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LIVE TIME: 23 HOURS 55 MINUTES

ELAPSED TIME: 23 HOURS 56 MINUTES

(DEAD TIME - 0.001)

FLUX CORP. FACT.: 0.000000
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LEIGHT: 0.500000

PLT INT: 0
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AREA REJ: 0
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/// /0 p z
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TITLE: 54529-42-A 92 -02749-L-1

FILE: 5452942A.HH;I

* CHANNELS: 2040
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DIODE: HH

TIiE ZERO: II 15911 53 0
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Roygun - RSX Version 10-Jon-90 (26-9MR-1992 13:56:17)

Analysis performed by: E. A. LEPEL

Somple: 54124-71-3 200 LI1DA OF 1892-136-500
Waight: 1.00000 g

Irradiation date:

Count date:

Decoy:

Count times: REAL TIE
LIVE TIE

Dead time:

0-Feb-1992 at 5:88:88

24-Feb-1992 at 10:52:08

24.2d ( 2894720.0

3.11d ( 268830.00
3.09d ( 266819.00

seconds)

seconds)
seconds)

' 0.75 percent
137Q

Detector: L pOs * 6 Geometry Foe

Efficiencies and shape porameters from file: [116.239ffptrinb. L

Spectrum from file : 54124713.1;1

BocKground subtractions from file: ve:1l6.2Bockg. L

PeOK Region Gross Net Energy
channel start end counts orea ++ (Ke )

1
2
3
4
5
6
7

10
11
12
13
14
15

126.3
149.8
169.1
165.2
287.9
371.6
477.3
677.0

1022.1
1166.4
1323.6
1693.9
1823.0
1938.9
2921.9

125.
144.
166.
182.
287.
365.
474.
675.

leis.
1164.
1317.
1690.
1820.
1933.
2916.

127.
152.
172.
189.
289.
377.
480.
678.
1930.
1178.
1329.
1696.
1827.
1942.
2929.

2031.
6449.
3396.
6213.
2119.
8967.
4320.
1357.
5172.
1670.

27355.
556.
625.
550.

1027.

232. *
857.*
408. *

1447. *
253. *

1422.*
189 1.*
204.*

2698.*
333.*

26256.*
218.*
276.*
150.*
807.*

63.26
75.01
84.65
92.71

144.03
185.B7
238.71
336.54
511.3
583.16
661.75
846.87
911.36
969.33

1460.68

Gammas
/sec

3.948E-01
8.899E-01
2.916E-81
1.968E-01
1.744-01
2.104-01
2.470E-01
2.996E-01
3.464E-01
3.355E-01
B.965E+1
3.61 1E- I
3.764E-81
3.895E-8I
4.149E-01

Err System
X SD bkqd

100.81
88.9

186.6
180.0
160.8)
188.0
100.0
190.8
100.0
109.81

1.3
100.0
100.8
186.0
100.0

258.
357.
284.

1428.
245.

1445.
1124.
224.

2714.
338.
233.
227.
303.
166.
786.

44
/3;

-Tch 4LA-74Y - C'.V ±I47

U.
C

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flogged with 0.* ore subsequently corrected for
system background before calculation of absolute emission rate (gOMs/sec)

Gammtnr-cu and nuclide lookup from file: ve: t116,3mixedomer.dot

C
VA

Ct
a

- 4 1 &'2,

-2

.4



/ 1

fl Least-squcros Results f*

nuclld* onergy dps at
ev Zero time

I ;2r 1c)

(itnteorferences)

uCi peoK err dev
/ froc M) (sig)

I Cs.37 - - - - 1.854E+02 g3ei48E-03

661.75 154E+02 2.848E-03

The following are upper limit values:

Co 57 - - - - 3.782E-B1 1.022E-05

Co 60 - - - - 4.669E-01 1.262E-05

Sr 85 - - - - 6.116E-01 1.653E-05

Y 88 - - - - 5.517E-01 1.491E-05

Cdl89 - - - - 6.112E+00

Sn113 - - - - 5.869E-01

Co139 - - - - 2.651E-81

Hg203 -

pCi
/g

- - - - - - - - - 2.848E+03

1.00 1.00

error
(Z)

1.61

- - - - - - - - 1.822E+01 100.00

- - - - - - - - 1.262E+01 100.80

- - - - - - - - 1.653E+01 100.08

- - - - - - - - 1.491E+01 108.80

1.652E-04

1.586E-05

7.165E-06

- - - 4.691E-01 1.266E-05

Am241 - - - - 1.286E+00

The following peaks were not

2
3
4
5
6
7

10
12
13
14
15

energy gomas/sec
63.26 3.9475E-01
75.01 6.8982E-01
84.65 2.9164E-01
92.71 1.9678E-01
144.03 1.7435E-01
185.87 2.1041E-01
238.71 2.4785E-81
338.54 2.9068E-01
511.03 3.4637E-01
583.16 3.3558E-01
846.87 3.6107E-01
911.36 3.764E-01
969.33 3.8952E-01
1460.68 4.1492E-01

peterr
188.8
Be.9
18.0
10.0
100.8
180.0
188.0
28.0
188.0
18.0
180.8
180.0
100.0
180.0

3.475E-05

Identified:
CI *

0.80088e
0.0886000
a.60 esea
0.0011009
0. 800888
0.00080
0.8080008
8.000M08
8.80800
.e00000

0.8888868
8.000008
0.00000
e.e ases

1.652E+02 18.00

- - - - - - - - 1.56E+01 1M8.00

- - - - - - - - 7.165E+08 100.80

- - - - - - - - 1.268E+01 108.88

3.475E+01 100.00

If Cl > 0 Confidence threshold was not
CI - 0 Energy Window test failure
Cl - -1
CI - -2
CI - -3

exceeded

Extreme Half Life test failure
Extreme As. Gomma comparison test failure
Unable to estimate area of Assoc. Gamma

C

(C
K



9

TITLE: 54124-71-3 200 LMDR OF IB92-136-500

FILE: 54124713.L;

* CHANELS: 4096

SHELF: 6

DIODE: L

TIME ZERO: 2 1 92 5 e 0

TIME OF COUNT: 2 25 92 10 52 0 -

1

IR7c~

3 {s/f'2-

LIVE TIME: 7

ELAPSED TIME: 7

FLUX CORR. FACT.:

GAIN: 0.500008

LEIGHT: 1.08000

PLT INT:
PLT LAB:
ANTI FLG
SLP MtT:
AREA REJ:
PTR:
ERR REJ:
ZER LEV:
OVR PKR:
NOV:

C 34912.8 MINUTES DECAY TIM)

4 HOURS 6. MINUTES 59 SECONDS -

4 HOURS 40 MINUTES 30 SECONDS -

(DEAD TIME - 8.007)

0.00080

KEV/CHAH

4446.98

4480.50

MINUTES

MINUTES

d-

4



I 7) ~!:I
54 124713.L8

love

2
3
4
5
6

]a8
9
18
11
12
13
14
15
16
17
is
19
28
21
22
23
24
25
26
27
28
29
3B
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

!7!
14e

139
162
156
15?
148
169
16
17a
165
156
lei
157
173
192
202
255
30B
439
537
618
556
471
417
268
233
198
147
158
139
137
154
138
139
133
2S

130
157
116
119
136
125
145
135
149
125
130
148

i5e

138

126
126
143
124
139
123
136
130
184
135
134
128
130
12B
115
133
124
141
116
134
126
130
100
119
131
126
189
IS8
109
112
106
123
129
11
106
18
112
119
113
122
I1
113
18
126
138
122
105
113

E4124-7!-3 200 LrMDA 3F 1892-136-500
11e 1158 1208 1250 1-00 1358 1400 1450 1566 1550 1600 1630 1700 1759 1809 1850 1990 1953
11
114
98

114
114
112
184
185
107
109
126
III
104
131
126
116
140
141
112
133
92

184
128
97

105
98

187
lee
122
132
125
lee
185
103
134
132
120
112
128
123
150
lee
203
119
95
188
lee
116
3B

Be

£8
92

185
120
187
18
181
92

115
118
lB6
III
104
116
149
196
189
174
131
115
9B
89
94

109
SI
96
96

105
114
92
99

119
115
108
85
98
184
89

117
117
124
131
120
123
115
ie

117
112
106

128
120
113

289
117
109
132
103
119
lag
97

114
19
lee
112
187
109
126
117
136
117
117
131
104
119
121
91

105
93
101
91
85
B
94
95
85
93
106
95
79
72
86

114
79
93
97
99
63

104

89 98
l 75

84 101
83 93
94 83
93 89
96 84

102 89
85 98
77 93
99 88
89 91
87 86
85 17
61 102
89 97
83 109
98 102
93 144
77 248
92 590
94 1661
82 3957
84 6431
8 6637

111 4691
98 2035
77 687
84 178
77 74
75 66

-97 65
89 72
98 76
91 70
76 62
90 68
B 63
96 64
74 55
84 70
83 66
99 62
82 69
8 69
93 68
91 59

111 62
108 76

-3 66

69
54
67
59
67
69
56
73
59
67
63
65
58
79
60
72
66
70
51
60
88
al
72
53
5
6
58
64
62
49
58
78
62
67
74
67
77
76
86
82
91
70
as
74
79
72
79
83
70
62

53
70
65
75
74
76
69
63
87
66
73
66
se
66
72
78
74
61
69
61
56
63
52
65
62
67
60
49
51
55
68
55
55
53
60
64
68
71
53
68
63
69
54
67
52
58
65
60
62
56

64
57
65
58
77
71
62
64
66
57
62
42
65
75
57
72
59
59
62
46
56
53
53
70
72
53
50
48
72
58
56
45
66
54
59
65
59
54
63
63
45
37
49
53
61
61
5
49
76
62

61
40
54
60
63
43
54
48

49
67
46
64

49
60
6?
47
49

42

62
50
52
50
60
57

48
59
45
52
61

44
68
45

66
71
65
64
55
59
65
73
45
47
57
52
51
46
52
48

55
59

47
58

69
58
68
6557
34
42
60
72
66
43
55

66
58
55
46
49
58
58
59
56
55
48
62
56
48
48
55
48
58
47
43
57
45
62
47
59
48
47
66
44
58
43
44
45
50

46
52

51
54
51
47
56
54
77
56
67
61
59
53
58
6

43'58
47
59
58
55
39
66
44
56
47
45
48
43
49
56
46
54
52
45
40
61
32
45
45
42
43
56
45
45
42
51
43
46
50
54

47
42
49
45
40
38
42
56
52
58
6
60
51
52
54
44
53
53
52
47
68
70
58
54
43
54
54
36
53
49
45
46
55
42
42
57
54
49
59
39
63
64
68
92

114
86
69
47
44
46

49
68
46
46
50
52
58
43
40
58
52
54
45
39
52
52
56
35
48
38
51
48.
50
55
41
48
46
53
47
58
39
36
51
51
41
49
53
49
41
50
42
47
45
41
46
42
40
48
50
49

31
52
46
43
48
40
5?
38
32
41
33
63
54
38
52
45*
39
53
49
33
45
39
38
59
45
44
37
44
43
41
46
34
55
37
36
49
32
42
46
43
46
44
41
47
49
47
46
37

4639

49
42
42
51
46
44
34
35
40
45
44
39

33
43
33
32
34
53
43

5893
88

123
83
69
62
49
37
33
47
41
48
46
41
44
48
43
39
31
48
35
40
43
46
34
38
33
31
44

29
46
43
33
45
25
42
41
38
35
37
47
32
49
44
49
49
38
49
41
40
45
40
48
41
45
42
41
37
47
53
36
45
36
33
35'
42
32
48
30
35
31
37
31
37
39
44
47
38
36

42
-7
44
31
33

4435
39
33
39

50
47
20
27
35
44
26
38
33
29
41
5
29
31
51
32
35
36
40
39
46
4
43
43
47
51
59
67
84
62
49
45
34
35
42
435
45
45
31

31
35
45
2'

49
43
39
39
34
43
29
43
40
31
43
35
31
36
40
37
32
44
37
27
23
38
3
29
36
3'
31
42
37
37
37
34
35
34
31
24
41
37
24 C
47 U
32 C
33
42
3!.
35

,

I-

Cs:
'4',

C:



S.E. Detector Calibrations
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Il.E.1. Diode K - Effmarna.K
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Raygun - Portable Version 17-Jul-90

Analysis performed by: . A. L PEL

Sample: 54124-71- f AHERS'HA STD 200 L IN MARINELLI BEAK
Weight: 1.00000 grams

Irradiation date:

Count date:

Decay:

0-Feb-1992 at 5:00:00

19-Feb-1992 at 9:38:00

19.2d ( 1658280.0

Count times: REAL TINE 23.19h ( 83499.000
LIVE TINE 23.00h ( 82793.000

Dead time: 0.85 percent

Detector: K pas # 0 Geometry Factor:

Efficiencies and shape parameters from file: effmarn.

Spectrum from file : 54124711.k;1

Background subtractions from file: [-.bkglBackg. K

seconds)

seconds)
seconds)

1.000

K

Peak Regi
channel start

72.2
82.0
87.4

121.2
5 135.8
6 165.0
7 186.0
8 254.1
9 278.1

10 390.5
11 512.8
12 660.3
13 812.9
14 890.1
15 896.9
16 1156.0
17 1172.4
18 1324.2
19 1331.9
20 1460.1
21 1712.3
22 1836.1

67.
82.
85.

118.
133.
163.
186.
253.
275.
387.
505.
656.
809.
890.
892.

1156.
1167.
1320.
1328.
1460.
1712.
1826.

on
end

75.
82.
89.

123.
138.
167.
186.
256.
282.
395.
515.
665.
815.
892.
900.

1156.
1176.
1328.
1335.
1462.
1714.
1840.

Gross Net Energy Gammas Err System
counts area ++ (keV) /sec % SD bkgd

597142.
68808.

490075.
588946.
375837.
535530.

48051.
148911.
666380.
585646.
675223.
445200.

53827.
19724.

604294.
3499.

294584.
33109.
254980.

7451.
3370.

316277.

35907.*
3816.

175673.
235943.

34939.
274303.

619.*
18999.

445847.
438863.
545655.
340051. *
11714.

431.
548629.

215.*
263010.*

8232.
241752.*

175.*
217.

308801.

73.09
82.90
88.29

122.10
136.68
165.89
186.87
254.94
278.94
391.32
513.61
661.06
813.68
890.82
897.64

1156.66
1173.01
1324.86
1332.50
1460.69
1712.85
1836.64

4.333E-01
4.609E-02
2.122E+00
2.850E+00
4.220E-01
3.313E+00
1.204E-02
2.295E-01
5.385E+00
5.301E+00
6.591E+00
4.107E+00
1.415E-01
6.634E-03
6.627E+00
5.213E-03
3.176E+00
9.943E-02
2.920E+00
4.903E-03
3.442E-03
3.730E+00

3.2
9.6
0.5
0.4
2.4
0.3

100.0-
2.8
0.2
0.2
0.2
0.2
2.8

100.0
0.1

100.0
0.2
2.8
0.5

100.0
100.0

0.2

34.
0.
0.
0.
0.
0.

159.
0.
0.
0.
0.

33.
0.
0.
0.

12.
30.
0.

31.
290.
0.
0.

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flagged vith a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

r~(j$ ~2Utb

1
2
3
4

(25-MAR-1992 11:15:54)



Gamma-ray and nuclide lookup from file: j-.library]5412470 1998.std
which is assumed to be a properly constructed Calibration tertificate.

Delta T - 19.19306 Days
The following Energy - Efficiency pairs have been calculated.

5.300E-01
9.1478-01

-1.9199+01
-1.9191+01
-1

88.29
122.10
165.89
278.94
391.32
513.61
661.06
897.64

1173.01
1332.50
1836.64

2.600E-03
9.9982-01
2.305E+00
2.305E+00

1.0
1.58E-02
2.37E-02
2.388-02
1.671-02
1.212-02
9.621-03
7.621-03
5.541-03
4.36E-03
4.008-03
2.94E-03

-6.020E+00
0.000E+00

-1.840E-02
0.000E+00

1.7308-03 3.213E-01
0.000E+00 0.0002+00 0.000E+00

Options - in - Effect

Master file
CALIBRITE
PRINT
USER NAME
OPTION LIST
CALCEFFICIENCY

HASTSTD.K

lpk.lst
E. A. LEPEL

(-.library]5412470_1998.std

1M3-207
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1.7303-03 3.213E-01
0.0002+00 0.000E+00

0

D0-7. i

-6.020E+00
0.0001+00

-1.8402-02
0.000E+00

5.300E-01
0.0001-01

-1. 919 E+01
-1.9198+01
11

88.29
122.10
165.89
278.94
391.32
513.61
661.06
897.64

1173.01
1332.50
1836.64

2.600E-03
0.000E+00
2.3051+00
2.305R+00

1.0
1.583-02
2.37E-02
2.383-02
1.67E-02
1.211-02
9.623-03
7.621-03
5.543-03
4.363-03
4.003-03
2.941-03



9

TITLE: 54124-7!-! R1ERSHAM STD

FILE: 54lZ471.K:I

4 b'tNHELS: 2048

SHELF: 0

DIDIE: K

TI: ZERO: 2 1 92 5 0

TIY: OF COUNT: 2 20 92 9 38

LIVE TirE:

ELAPSED TIME:

( 276Z8.0

2 HOURS

3 HOURS

(DEAD TIIME

200 L IN MARINELLI BEAK

0

a

MINUTES

59 MINUTES

11 MINUTES

0.008)

DECAY TIlE)

53 SECONDS -

39 SECONDS -

1379.88

1391.55

FLUX CORR. FACT.:

GAIN: 1.88868

LEIGHT: 1.88688

PLT INT:
PLT LAB:
ANTI FLG
SLP MLT:
AREA REJ:
PTR:
ERR REJ:
ZER LEV:
OVR PKR:
NDV:

2

MINUTES

MINUTES

C

0.008000

KEV/CHAN

8

B

0
0
8
0
8
8
a

98

2

2



ll.E.2. Diode K - Effmarn.HH
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RAYGUN Library: 5412470x.std - £Y/;7o

contains 10 nuclides and 12 gamma rays.

Nuclide Parent Daughtr Use Half Life Certif. Day

Co 57 - - 0 270.02 d 31-Jan-1992
Co 60 - - 0 5.27 y 31-Jan-1992
Sr 85 - - 0 64.73 d 31-Jan-1992
Y 88 - - 0 106.60 d 31-Jan-1992
Cd 109 - 0 453.36 d 31-Jan-1992
Sn 113 - 0 115.10 d 31-Jan-1992
Cs 137 - - 0 30.10 y 31-Jan-1992
Ce 139 - - 0 137.50 d 31-Jan-1992
Hg 203 - - 0 46.49 d 31-Jan-1992
Am 241 - - 0 433.14 y 31-Jan-1992

Gamma Ray Nuclide Gammas/sec

59.540
88.040

122.070
165.850
279.170
391.710
513.990
661.620
898.020

1173.230
1332.510
1836.010

Am
Cd
Co
C.
Hg
Sn
Sr
Cs
Y
Co
Co
Y

241
109

57
139
203
113
85

137
88
60
60
88

2.439E+02
1.387E+02
1.265E+02
1.534E+02
4.300E+02
4.906E+02
8,4172+02
5.397E+02
1.354E+03
7.341E+02
7.348E+02
1.435E+03

As. Gamma As. Gamma

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000
.000
.000
.000
.000.
.000
.000
.000

-?V2fg4

r.oa-~~ 1.)

Err(%)

2.30
1.90
1.70
3.60
3.20
4.60
2.20
1.50
2.30
2.30

-- /qpf A ro.



RAYGUN Library: 5412470x.std

contains 10 nuclides and 12 gamma rays.

Nuclide Parent Daughtr Use
Gamma Ray Gammas/sec

57

60

85

88

109

113

137

139

203

122.070

1173.230
1332.510

513.990

898.020
1836.010

88.040

391.710

661.620

165.850

279.170

- 0
1.265E+02

- 0
7.341E+02
7.348E+02

- 0
8.417E+02

- 0
1. 354E+03
1.435E+03

- 0
1.387E+02

- 0
4.906E+02

- 0
5.397E+02

- 0
1.534E+02

- 0
4.300E+02

Half Life
As. Gamma

270.02 d
.000

5.27 y
.000
.000

64.73 d
.000

106.60 d
.000
.000

453.36 d
.000

115.10 d
.000

30.10 y
.000

137.50 d
.000

46.49 d
.000

Certif. Day
As. Gamma

31-Jan-1992
.000

31-Jan-1992
.000
.000

31-Jan-1992
.000

31-Jan-1992
.000
.000

31-Jan-1992
.000

31-Jan-1992
.000

31-Jan-1992
.000

31-Jan-1992
.000

31-Jan-1 992
.000

59.540 2.439E+02
0 433.14 y 31-Jan-1992

.000 .000

3(2rftlm
144+--

rT 3-3l

Err(t)

2.30

1.90

1.70

3.60

3.20

4.60

2.20

1.50

2.30

Am 241 2.30



effmarn.hh

10

103 104
Energy (keV)
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6.446E+00
0.000E+01

-1.919E+01
-1.9191+01

17
60.00000
70.00000
80.00000
90.00000
100.0000
110.0000
120.0000
130.0000
140.0000
150.0000
160.0000
170.0000
180.0000
190.0000
200.0000
209.2861
1835.430

8.832E-04 6.968E-01
0.000E+00 0.000E+00 0.

EFFHARN.HH

Calibration curve for 500 ml Marinelli beaker counted'on detector HH.
Count was 54124-711.hh;1 using 54124-70-0 Amersham std, 0.200 al.

Calibration performed 3/25/92 by EAL

z q212(q fA eA

0

3.1313-03 -2.131E+00
0.000E+01 0.000E+00
2.305E+00 -1.840E-02
2.3053+00 0.000E+00
1.0

4.1366210E-03
, 6.8681818E-03
, 9.9363299E-03
, 1.3040722E-02
, 1.5934695E-02
, 1.8448787E-02

2.0488719E-02
* 2.2021489E-02
, 2.3058297E-02
, 2.3638846E-02
, 2.3818666E-02

2.3659866E-02
, 2.3224842E-02
* 2.2572340E-02
, 2.1755265E-02

2.08895471-02
, 2.5022377E-03

-,I



Raygun - Portable Version 17-Jul-90

Analysis performed by: E. A. LEPEL

Sample: 54124-71-X 200 LNDA IN .5 L MARINELLI BEAKER

Irradiation date:

Count date:

Decay:

Count times: REAL TI
LIVE TI

Dead time:

Detector: HO poe #

0-Feb-1992 at 5:00:00

24-Feb-1992 at 9:20:00

24.2d ( 2089200.0

ME 32.08h (
HE 31.88h (

115471.00
114765.00

seconds)

seconds)
seconds)

0.61 percent

0 Geometry Factor: 1.000

Efficiencies and shape parameters from file: [-.efficlefflbot4. HH

Spectrum from file : 54124711.hh;1

Background subtractions from file: [-.bkg]Backg. HH

Peak Region
channel start end

60.0
73.4
88.1

122.9
137.0
166.7
239.2
256.0
280.0
392.5
514.9
662.4
815.0
822.8
898.9
911.9

1173.9
1325.4
1333.0
1461.6
1836.3
2037.5

57.
67.
87.

118.
134.
163.
237.
254.
278.
387.
508.
657.
811.
821.
890.
910.

1169.
1321.
1329.
1459.
1824.
2033.

61.
76.
89.

124.
138.
168.
240.
257.
281.
394.
516.
664.
819.
825.
901.
914.

1177.
1329.
1336.
1464.
1839.
2042.

Gross Net
counts area ++

456600.
735378.
410823.
733447.
338710.
683538.
186996.
186102.
666913.
708972.
787807.
531297.

86869.
40011.

756582.
38841.

361991.
41270.

313500.
- 19305.
377741.

1895.

93499.
64396.*

232154.*
294587.

39934.
349581.

7040.*
24563.

525243.*
535493.
650968.
422033.*

16278.
814.

658862.
1481.*

325659.
22163.

283192.
980.*

367578.
300.

Energy
(keV)

59.39
72.74
87.45

122.25
136.42
166.07
238.60
255.31
279.34
391.86
514.22
661.72
814.23
822.04
898.15
911.13

1173.17
1324.56
1332.24
1460.75
1835.43
2036.62

Gammas
/sec

8. 147E-01
5.321E-01
2.010E+00
2.567E+00
3.4803-01
3.0461+00
1.927E-02
2.140E-01
4.5743+00
4.6661+00
5.6723+00
3.6769+00
1.4183-01
8.952E-03
5.741E+00
8.8671-03
2.8381+00
1.931E-01
2.468E+00
6.1491-03
3.2031+00
2.613E-03

Err System
% SD bkgd

1.0
4.2
3.2
0.4
2.0
0.3

100.0
2.4
0.2
0.2
0.1
0.2
2.4

100.0
0.1

100.0
0.2
1.0
0.4

100.0
0.2

20.8

0.
3330.
1529.

0.
0.
0.

7436.
0.

263.
0.
0.

157.
0.
0.
0.

1215.
0.
0.
0.

1125.
0.
0.

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flagged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

Gamma-ray and nuclide lookup from file: I-.library]5412470_1998.std

34s-/1? 94/e~sC

(25-MAR-1992 13;20t48)



which is assumed to be a properly constructed Calibration Certificate.

Delta T - 24.18056
The following Energy -

Days
Efficiency pairs have been calculated.

6.446E+00
-6.099E-01
-1.919E+01
-1.919E+01
-1

59.39
87.45

122.25
166.07
279.34
391.86
514.22
661.72
898.15

1173.17
1332.24
1835.43

3.131E-03
9.999E-01
2.305E+00
2.305E+00

1.0
3.34E-03
1. 501-02
2.16E-02
2.241-02
1.538-02
1. 10E-02
8.733-03
6.823-03
4.963-03
3.90E-03
3.393-03
2.611-03

-2. 131E+00
0. 000E+00

-1.840E-02
0.000E+00

8.832E-04 6.968E-01
0.000E+00 0.000E+00 0.OOOE+00

Options - in - Effect

Master file
CALIBRATE
PRINT
USER NAME
OPTIUN LIST
CALCEFFICIENCY

HASTSTD.HH

lps.lst
3. A. LEPEL

I-.library]5412470_1998.std

005-340

I/Lvil-L Y41W



3 I I

effmarn.eff

10

10
Energy (keV)

103 10

? _________ ________
- - - - - - -. __- - - - - -

E
f

e
n
C
y

F-,

~

C-:

(I.

k

~AJ

Ct

K

1O

a0-
101



A I 1

TITLE: 54124-71-1 20a LMDA IN .5 L MRINELLI BEAKER

FILE: 54124711.HH.1

* CHANNELS: 2048

SHELF: 0

DIODE: HH

TIM ZERO: 2 1 92 5 0 0

TIM OF COUNT: 2 25 92 9 2A A

LIVE TIE:

ELAPSED TIME:

3

3

FLUX CORR. FACT.:

GAIN: 1.00000

LEIGHT: 0.000000

PLT INT:
PLT LAB:
ANTI FLG
SLP L.T:
AREA REJ:
PTR:
ERR REJ:
ZER LEY:
OW PKR:
HOV:

S34820. S

1 HOURS

2 HOURS

(DEAD TIM

0.000000

KEV/CHAN

MINUTES

52 MINUTES

4 MINUTES

0.006)

DECAY TIME)

45 SECONDS -

3-1 SECONDS -

tA/re1V
1912.75

1924.52

MINUTES

MINUTES

6
0
0
0
0

0
B
8
6
B

184

I>



7? I

54124711.HH:1

I j

54124-71-1 200 LMDA IN .5 L mRINELLI BEAKER
0 5 100 150 200 250 300 350 400 450 508 550 600 650 700 750 8008 858 900 950

0 114765 77089 60911
1 5 75890 61103
2 0 76118 61580
3 25 75694 61801
4 362 75319 62879
5 489 74087 62336
6 693 73646 62829
7 35E8 74607 62521
8 22125 75208 63316
9 45F6B 7Q994 63282

10 61013 148269 63374
11 75362 -7M '63090
12 89566 67316 64041
13 97598 66975 63192
14 97566 67619 64362
15 96589 67145 63282

57063
5768
57266
56522
57427
57057
57487
57329
57608
57396
57586
57302
57644
57384
57557
59262

16 101621 67310 64195 202576
17 106544 67623 63881 252127
IS 109015 68389 64236 54630
19 18852 6873 64558 51675
20 188739 68769 65868 52559
21 186366 74564 65959 51990
22 107656 73780 144681 52200
23 106082 83153 266238 52328
24 185837 81372rT77F 52575
25 103794 73694 58226 52286
26 103194 75961 59964 52444
27 101313 65041 58848 52075
28 10929 65892 58990 52072
29 98961 64846 5868 51899
30 97465 65801 59136 51867
31 96235 65388 58595 51408
32 95055 67561 59302 51610
33 92953 74454 59094 51094
34 9248a 69178 59790 51382
35 91037 75636 59959 50961
36 90049 74136 61995 51603
37 68013 69845 90268 51638
38 87124 143781 66766 51509
39 86104 197197 59887 51293
40 85506 62027 60575 51300
41 83347 60282 59997 50922
42 82564 60484 59780 50744
43 82049 60584 59607 50272
44 81417 60448 59718 50337
45 860210 60326 58614 50043
46 79114 60476 59056 49877
47 77698 60665 56866 49640
48 77747 60650 58166 49648
49 76866 60277 5S833 50177

50245
50259
50463
50160
50179
49555
50198
49758
49990
49417
50163
49412
49667
49460
49613
49099
49166
48767
49269
49363
49199
48526
48333
48512
48783
48352
48514
48474
48665

41246
41147
41145
40817
40741
44594
59479
41288
39509
39584
39305
38991
39001
36553
38422
37879
37663
37652
37963
37463
37493
37981
37410
36693
37014
37063
37167
36820
38323

47666 106239
47994 431296
47353 B8382
47376 33105
471'7 32597
46674 32443
46243 32440
46695 32056
45999 32006
45557 32118
48474 31794
46966 32156
44006 31859
442B3 31596
43263 31312
43612 3f571
42456 '31230
42518 31286
41532 31079
41954 31100
41375 30632

30739
30554
30816
30543
30819
30415
30410
30414
30159
29874
30516
30771
36407
29894
29854
29926
29978
29630
29689
29434
29687
29451
29617
29508
29732
29231
29350
29118
29305
29385
29117
29071
29098
28855
29465
28834
28788
28787
28698
29286
28440
26047

25611
24976
25256
25039
24748
24350
24628
24117
24216
23920
24209
23882
23614
23619
23765
23289
23681
23038
23388
23193
23281
23128
22825
22911
22893
22944
22848
22286
22969
22504
22579
22292
22604
22148
22119
22324
22331
22389
22453
22471
22998
34397

27963 273581
27415 279683
27019 31000
26743 20122
26705 19698
26006 19591
25354 19690
25060 19497

19546 16928 15747 12616 12730 13659 12191
19414 16447 15659 12940 12635 13713 11904
1949? 18611 15899 12923 12761 13630 11569
19473 18642 15652 12817 12581 13670 11391
19527 18906 15615 12808 12943 13743 11139
19173 18574 15863 12731 12551 13771 11003
19427 18648 15658 12744 12674 13796 18871
19544 18610 15630 12579 12898 13949 10703
19285 18791 15874 12841 13012 14060 10884
19267 18821 16001 12776 12808 14040 10540
19017 18579 17501 12731 13023 15486 10594
19155 18627 20672 12609 12894 36809 10436
18865 18526 22534 12625 12926212490 10303
18932 18788 25889 12635 12952197257 10304
18826 1902 181994 k2679 12737 27206 10200
19087 1862f1451 j12761 13030 13232 10225
19154 18731 72826 12628 12825 13275 18084
18868 1861 13756 12615 12959 13024 10045
18663 18769 13799 12954 12987 13184 10127
16733 16734 13465 12776 12831 13306 10006
18986 18685 13697 12721 13053 13367 9966
18719 18229 13314 12966 12737 13167 9876
18779 18185 13683 12906 13831 13297 9896
18971 18270 13387 12606 13207 13575 9950
19223 18289 13375 12787 13079 13486 9877
16919 18188 13402 12701 13176 13334 9614
18903 18028 13592 12846 13098 13443 10014
18899 17990 13314 12651 13111 13081 9858
18655 17704 13541 12806 13012 13408 9665
18951 17353 13201 12720 12905 13507 9703
18903 17316 13332 12644 13281 13452 9705
18863 16859 13175 12502 13057 13636 9645
18839 16701 13247 12995 13262 13445 9548
18668 16801 13222 12945 13087 13551 9611
16588 16408 13187 13825 13185 13469 9520
16622 16425 13113 12661 13333 13834 9633
18763 16455 12935 12819 13396 13758 9577
18727 16212 12876 12731 13489 13527 9135
18746 16281 13177 12663 13198 13738 9393
18678 16223 13032 12761 13147 13455 9389
18778 15919 13177 12697 13305 13443 9403
18630 15997 13168 12732 13272 13439 9325
18809 15988 13129 12698 13289 13805 9221
18737 15917 13118 12843 13274 13538 9257
18706 15896 13166 12631 13368 13596 9154
16568 15847 12911 12715 13614 13362 9178
16738 16068 12816 12828 13502 13319 9218
18665 15881 13112 12850 13606 13039 9046
18479 15739 13058 12862 13561 13818 8966
16612 15614 12883 12665 13309 12588 9102

8927 7893 7859100116
8882 7750 7800 18173
8932 7813 7849 7491
8832 7776 7768 7515
8639 7772 7889 7492
8737 7763 7630 7355
9083 7835 7938 7427
8802 7801 7857 7395
8954 7644 7655 7589
8702 7584 7818 7326
8709 7662 7919 7633
8571 7779 7764 7830
8887 7825 7929 3033
8752 8040 7818 7631
8748 11714 7951 7598
6591 16794 7769 7459
8538 18758 7848 7568
8657 7996 7887 7561
8401 7969 7909 7660
8502 7992 7992 7453
8448 7825 6164 7686
8403 7975 7766 7496
8489 8119 7896 7571
6358 8208 7683 7606
8363 7904 7992 7540
8352 7805 7951 7632
6199 7764 7982 7704
6320 7739 7962 7718
8138 7846 7931 7692
6122 7711 6100 7762
8263 7752 8043 7733
8086 7618 8095 7667
8152 7763 8068 7634
8097 7830 8018 7726
7944 7792 6143 7778
8062 7876 6168 7936
8648 7860 8375 7787
7980 7710 8264 7646
7924 7835 8334 7972
7651 7498 8065 7875
8012 7582 8365 7867
7725 7736 8491 7813
7918 7743 8533 6690
7794 7786 8409 7925
7897 7791 806 7905
7927 7754 9027 7958
7914 7758 18704 8953
7741 7720 29104 7823
7932 7690195604 8019
7698 7957359050 7846

C.

IC

8081
8089
8025
7987
8051
6092
8112
7969
8o2

7822
7383
7847
7741
7601
7574
7125
7225
6940
6927
6985
7161
6795
6619
6581
6689
6548
6625
6491
6735
6427
6564
6361
6514
6421
6595
6486
6547
6359
6481
6435
6423
6369
6331
6393 c
6275 C\
6364 C
6304
6359
6345
6321



7) j ) I I

54124711.HH;I1
lose 1050

54124-71-1 200 LMDA IN .5 L MARINELLI BEAKER
116 1159 120 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1953

63777
6340
6489
6293
6360
6227
6231
6160
6310
6184
6239
6056
6137
6891
6297
6102
6248
6170
6249
6120
6166
6109
6041
6038
6231
5986
6177
6859
6816
5937
6013
6021
68
5935
6151
5946
6052
6a8
6028
5946
5921
6169
6802
5900
5895
5958
5598
5980
5749
5912

5947
5976
E877
5985
5788
5943
6063
5902
5813
5684
5889

5829
5653
5854
5808
5659
5867
5895
6001
5633
5922
5746
5984
6031
6023
5996
5903
5756
6246
6008
5995
5887
5976
5938
5816
5941
5939
6030
5835
5995
5985
6820
6089
5922
6648
6077
6068
5934
6074
6201

6083 4507
6020 4377
6030 4Z6--
6077 4336

6179 4536
6107 4333
6115 4346
5955 4276
6198 4441
6122 4246
6829 4313
6015 4426
6889 4396
6017 4272.
5919 4252
5807 4318
5857 4335
5744 4306
5675 4495
5428 4478
5257 4719
5137 5810
5097 17294
5148 67103
5580 163406
4859 67185
4978 8207
4768 3869
4896 3591
4686 3692
4798 3703
4723 3653
4740 3628
4732 3572
4653 3569
4498 3649
4613 3529
4508 3687
4471 3478
4578 3515
4544 3559
4457 3466
4600 3558
4385 3543
4508 3416
4426 3374
4481 3446
4359 3392
4453 3317
4318 3248

3303
3233
1296
3311
3175
3186
3189
3160
3176
3167
3220
3182
3157
3199
3040
3843
3809
3122
3148
3898
3118
3001
3062
3850
2908
3835
3017
2633
2919
2987
2946
2943
2976
2850
2920
2950
2989
2893
2964
3014
2838
2882
298
2880
2943
2662
2869
2915
2852
2759

2823 2809
2767 2789
2773 2884
2857 2789
2914 2882
2777 2881
2825 2938
2778 2873
2881 2906
2860 2805
2868 2884
2063c t2835
288a 2871
2833 2871
2811 2775
2825 2985
2865 2910
2601 2889
2794 2911
2BB 2918
2796 2907
2949 3007
2601 3165
2719 3519
2881 4821
2653 6784
2693 7012
2790 5345
2815 3886
2755 3731
2847 4588
2621 12360
2893 60279
2772 13'4701
2799 82112
2854 12796
2823 2933
2919 2561
2937 2638
2908 2636
2874 2546
2871 2582
2777 2596
2745 2676
2796 2624
2815 2670
'2882 2695
2790 2583
2725 2648
2821 2608

N4:

2561
2593
2576
2646
2698
2627
2593
2622
2574
2670
2549
2696
2688
2653
2649
2609
2653
2592
2702
2584
2696
2676
2702
2704
2691
2768
2603
2608
2781
2712
2632
2653
2732
2661
2691
2674
2750
2774
2729
2669
2750
2666
2733
2674
2746
2675
2855
2709
2739
2756

2703 3045 3280 3788 4275 2300 1588
2714 3053 3303 3982 4344 2290 1493
2674 3120 3312 3786 4413 2306 1505
2756 2998 3317 3891 4285 2263 1383
2-05 3056 3380 3941 4554 2327 1486
2781 3092 3332 3907 4289 2213 1464
2731 2990 3447 3916 4447 2249 1426
2863 3039 3358 4876 4200 2174 1448
2758 2982 3335 3948 4184 2274 1375
2763 3108 3381 3946 4139 2192 1376
2766 3206 3424 3956 4071 2181 1330
2796 337 3479 3925 3745 2166 1294
2764 3399 3360 4180 3777 2187 1419
2778 3117 3428 3995 3431 2149 1534
2972 3098 3436 3961 3444 2153 1271
2730 3044 3474 4042 3183 2104 1291
2753 3122 3521 4104 3274 2117 1292
2849 3041 3382 4106 3059 2150 1249
2840 3124 3453 4035 2938 2135 1227
2849 3035 3385 4138 2943 2111 1253
2907 3128 3475 4063 2906 2093 1139
2860 3177 3581 4022 2769 1996 1122
2877 3083 3457 4179 2914 1990 1146
2896 3151 3538 4173 2817 1997 1185
2828 3107 3557 4876 2805 2013 1111
2798 3207 3432 4281 2755 1971 1069
2905 3177 3541 4381 2786 1949 1120
2939 3248 3485 4131 2741 1911 1088
2842 320 3666 4227 2737 1933 1859
2842 3150 3589 4193 2645 1841 998
2874 3246 3664 4257 2678 1810 1041
2694 3249 3627 4217 2596 1984 1009
2910 3150 3616 4397 2611 1851 1009
2873 3276 3659 4179 2641 1806 1010
2915 3152 3588 4225 2541 1857 970
2939 3094 3662 4180 2499 1756 983
28f0 3128 3609 4272 2528 1928 964
2862 3237 3802 4316 2508 1756 969
2848 3186 3775 4364 2548 1722 971
2824 3314 3719 4443 2447 1800 915
2972 3138 3677 4399 2468 1776 930
2853 3224 3692 4387 2473 1759 924
2996 3282 3754 4345 2401 1688 69
2935' 3243 3805 4351 2465 1744 909
3053 3384 3844 4363 2371 1635 893
2982 3256 3839 4416 2311 1634 616
2910 3243 3698 4550 2402 1643 864
2956 3273 3857 4230 2375 1685 864
3015 3218 3801 4464 2257 1654 880
2936 3411 3759 4334 2320 1463 885

842 736
813 665
784 700
789 706
771 706
786 681
780 716
768 632
803 665
751 638
822 714
25 723

777 687
785 726
776 688
916 704
755 669
753 730
765 724
719 658
768 695
761 692
791 719
655 709
721 718
755 768
726 747
769 782
690 620
759 883
733 931
752 1108
719 1512
747 3628
776 14848
722 60509
693136997
699117665
754 32955
758 2070
725 401
706 319
706 293
711 386
710 383
737 305
736 273
716 245
716 256
650 254

205
195
191
203
195
175
203
217
205
177
175
153
203
191
205
213
265
187
214
203
191
196
164
204
196
isa
197
191
205
18
204
179
11
181
185
194
182
lea
184
191
172
189
196
169 If
185 C\
185 c
174
194
179
tI
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5.0008-01
0.000E-01

-1.919E+01
-1.919E+01

13
60.00000
70.00000
80.00000
90.00000
100.0000
110.0000
120.0000
130.0000
140.0000
150.0000
160.0000
169.9797
1835.810

effpt6inb.1
Efficiency curve

Created 3/25/92

2.500E-03 -1.030E+01
0.000E-01 0.000E+00
2.305E+00 -1.8402-02
2.305E+00 0.000E+00
1.0

, 1.2433887E-03
1.83352118-03
2.4005470E-03-

, 2.8914490E-03
* 3.2778808E-03
, 3.5513183E-03
, 3.71656718-03
, 3.78604563-03
, 3.7755633E-03
, 3.7015509E-03
, 3.57943318-03
, 3.4231474E-03

4.6011360E-04

6.050E-03 1.992E-01
0.0005+00 O.OOOE+00 0.

for point.source at 6 in on diode L using holder b

HAL

3/;-/IL. f A/ at(

T O I I -- 1 1)



Raygun - Portable Version 17-Jul- 90

Analysis performed by: E. A. LEPEL

Sample: 54124-71-2 260 WAL OF 54124-71-2 ANERSHAM STD
Weight: 1.00000 grams

Irradiation date:

Count date:

Decay:

Count times: REA
LIV

Dead times

Detector: L pos #

O-Feb-1992 at 5:00:00

23-Feb-1992 at 11:52:00

23.3d ( 2011920.0

L TIME 21.26h (
3 TIME 20.89h (

76542.000
75200.000

seconds)

seconds)
seconds)

1.75 percent

6 Geometry Factor: 1.000

Efficiencies and shape parameters from file: [-.efficjeffltc220. L

Spectrum from file : 54124712.1;1

Background subtractions from file: [-.bkgjBackg. L

Peak Region
channel start and

118.9 115.
141.3 141.
145.6
149.9
164.6
169.3
175.9
244.0
272.9
331.8
510.3
558.6
783.6

1028.2
1323.7
1628.8
1796.5
2346.9
2650.1
2665.5
2923.6
3672.4

143.
148.
163.
168.
173.
239.
270.
328.
508.
553.
775.

1017.
1318.
1625.
1785.
2338.
2642.
2657.
2920.
3658.

123.
143.
148.
151.
165.
171.
180.
247.
277.
335.
514.
563.
789.

1034.
1329.
1633.
1804.
2353.
2657.
2673.
2926.
3680.

Gross Net Energy Gammas Err System
counts area ++ (keV) /sec Z SD bkgd

48503.
9937.

21948.
13578.
10008.
13495.
52404.
61178.
30402.
59918.
16469.
67331.
69592.
83090.
51578.

3970.
79782.
38879.

3566.,
34753.

1146.
41689.

21828.
494.

3303.
2004.

474.
931.

29504.
32525.

4129.
36031.

2709.
48266.
55623.
71719.
44541.*

1241.
73404.
36155.

987.
33629.

213.*
41026.

59.55
70.76
72.92
75.04
82.39
84.74
88.06

122.10
136.53
165.97
255.18
279.34
391.84
514.10
661.82
814.29
898.15

1173.28
1324.81
1332.50
1461.51
1835.81

2.903E-01
1.0038-02
4.3932-02
2.664E-02
1.027E-02
1.2383-02
3.923E-01
4.325E-01
5.491E-02
4.791E-01
3.6031-02
6.4189-01
7.397E-01
9.537E-01
5.910E-01
1.651E-02
9.7612-01
4.8082-01
1.3129-02
4.472E-01
4.805E-03
5.4562-01

1.3
100.0

9.6
12.3

100.0
17.3
0.9
1.0
5.8
0.8
6.4
0.6
0.5
0.4
0.6
6.6
0.4
0.6

11.4
1.9

100.0
0.5

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

96.
0.
0.
0.
0.
0.

234.
0.

++ Net Peak Area above the Compton Continuum before correction for system
background. Values flagged with a * are subsequently corrected for
system background before calculation of absolute emission rate (gams/sec).

3/so/vt -44

(25-HAR-1992 14034120)

T 4- %.J'16i



Gamma-ray and nuclide lookup from
which is assumed to be a properly

Delta T - 23.28611
The following Energy -

file: (-.library]5412470 1998.std
constructed Calibration Certificate.

Days
Efficiency pairs have been calculated.

5.000E-01
1.2683-01

-1.9191+01
-1.9192+01
-1

59.55
88.06

122.10
165.97
279.34
391.84
514.10
661.82
898.15

1173.28
1332.50
1835.81

2.5001-03
4.9993-01
2.3053+00
2.3053+00

1.0
1.19E-03
2.933-03
3.631-03
3.511-03
2.111-03
1.731-03
1.45B-03
1.101-03
8.393-04
6.601-04
6.141-04
4.429-04

-1.0301+01
0.0003+00

-1.8401-02
0.000E+00

6.0503-03 1.992E-01
0.000E+00 0.000E+00 0.000E+00

Options - in - Effect

Master file
CALIBRATE
PRINT
USER NAME
OPTIU LIST
CALCEFICIENCY

MASTSTD.L

lpl.lst
1. A. LRPlL

[-.library35412470_1998.gtd

?/b/9.1 iA/or ~
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1
/

TITLE: 54124-71-2 200 LDAL OF 54124-71-2 AMERSHAM STn

FILE: 54124712.L;I

* CHANELS: 4096

SHELF: 6

DIODE: L

TIrz ZERO: 2 1 92 5 0 0

TIME OF COUNT: 2 24 92 11 52 0

). )

OStoaqe

3/4ft2 f4/tej

LIVE TIME: 2

ELAPSED T1hE: 2

FLUX CORR. FACT.:

GAIN: 0.500008

EIGHT: 1.00000

PLT INT:
PLT LAB:
ANTI FLG
SLP MtT:
AREA REJ:
PTR:
ERR REJ:
ZER LEV:
DVR PKR:
NOV:

( 33532.0 MINUTES

0 HOURS 53 MINUTES

I HOURS 15 MINUTES

(DEAD TIME - 0.018)

0.00000

KEV/CHAN

DECAY TIME)

20 SECONDS -

42 SECONDS -

1253.33

1275.70

MINUTES

MINUTES

C

Cy

TT



Il.F. Deficiency Report

U.)



) I A

DEFICIENc. REPORT

4. Ilpact LeveL 5. Project/ ctivity A 6. Org Code 0

I oo E1//-1 b7C-s o
7. Project/Activity Title

&iM Ano/yc, eg Lht rc 1/00 ttl-/ /ropo

8. Reurement aed souce of req ireaent:
(DI tant U. Revision, and Title)

7FAL-AL-q7oReq rocevae 4rtaqc
<6 

, t J 1 ,

9. . ipt i ori t eficiency:

A a d -10 4t /41. 6/9 /

A4 3 S; 1 i sr4O

e,3Hn4. 9,. 40 0 e c' /%,4 #4 3 S-frMn<

10. NCR Required? Yes ___ o )-

NCR a _riginator s'Signature/Daxe
12. Evaluation and Corrective Action:

a. Cause of Deficiency:

0,1 44 a3vtXZ?-- 4.o/ -d A~# ~ bt /tt

744, kh /ook 164 I r4- ,
-A m J 3
7 cA, ~~vS t

4~~ek/, ,y# Ac .s

13a. Criteria U 13b. Deficiency Cod 13c. Cause code d. SCL'cc ~ ~ 1 7 Y I_~tV

12b. Effect of deficiency on validity and integrity of results] None EUnknJ n Some Significient

Eaain:

A,4 %7 a a w/?2k ~
+ l(' -+- L Arty. 0 L-6 -A4kan q4 3//2A
a.S"9 Mt.

12c. If sm, significant, or wnomn effect; identify results effected
r potentially effected):

12d. Action to correct deficiency:

-74, O^ w/ icf a rr"
& C- MLI s- ex'j Hif4

12e. Action to preclude recurrence:

H~^nc - ki<1ct-,.A'1j( Coa-a C~'ne- 't /Y
Un$ 0,~kt.~ C~ &yk,

4
. 'Rel e/ 3.5yL/

r/& o.f/- Y-0a i tl Zr q& ,f 14

-, .

Expected Completion date: 7 /
12f. Contact Client?: Yes No

If Yes:
Contacted:

(Usee)
On:

(Date)

SY: (MS)

12h.

52;z
no nizant mafrC,s.-'a n t.

V a/v

1)
-I

Page j .

Ct

I.-...,

3'

.- i R uresen I- -
4. Closeout/Corrective Action Cosplete: flistribution:Cog. Mgr Originator

Coninents: PO Rep. Project file

POD Reqr'esentarive Signature/ati /SR

5~
DR # bate 3 OA M. an

PQD e tative Si e

.9,Q---O7I .



PAP-70-1502, Rev. 1
EXHIBIT 1
Page 2 of 3

INSTRUCTIONS FOR USING THE DEFICIENCY REPORT (DR) FORM

TO BE COMPLETED BY THE DR ORIGINATOR:

BLOCK 1. Enter deficiency report number - obtained from the QS&R Clerk
(6-8866).

2. Enter the date the OR was initiated.

3. Enter the QA Plan number of the project or the activity where the
deficiency was identified. For Impact Level III projects or
activities where the PNL Good Practices Standard serves as the QA
Plan state "GPS".

4. Enter the impact level of the activity or the alrea where the
deficiency was identified if an impact level specific to the
activity/area exists. Otherwise, use the overall project impact
level as identified on the Project Impact Level Approval form.

5. Enter the project number/work order/etc., of the project or
activity where the deficiency was found.

6. Identify the organization number (e.g., D7HOO) responsible for
the activity affected by the deficiency. This may be different
from the originating project organization number.

7. Enter the title of the project or the activity where the
deficiency was identified.

8. Enter the requirement and the source of the requirement for the
activity affected by the deficiency. Include the document
number, title, and revision when available.

9. Provide a complete description of the deficiency. Deficiencies
must be based on failure to meet the stated or the implied
purpose, the written requirements, or when the quality of data is
indeterminate.

10. If the deficiency affects a hardware item, check if an NCR is
required and, if so, record the NCR number (see PAP-70-1501).

11. The DR Originator signs and dates this line and forwards the
original DR to the Cognizant Manager for evaluation with a copy
to the PQD Representative.

TO BE COMPLETED BY THE COGNIZANT MANAGER WITH PQD REPRESENTATIVE ASSISTANCE IF
NEEDED:

12a. Provide the root cause of the deficiency by reviewing items I
through 11, background information, and discussing the deficiency
with appropriate staff.

12b. Provide the effect on validity and integrity of project results.
Check the appropriate box and provide an explanation. Project
results are to be considered impacted if there was some effect,
significant effect, or unknown effect.

I.St



II.E. Detector Controls



I 2

Detector Reliability System
Detector HN

Date of Count

23-JUL-96
8-AUG-98

28-AUG-90
4-SEP-90
4-SEP-90

14-SEP-90
I-OCT-9

17-OCT-99
2-NOV-90
2-NOV-90

13-NOV-90
6-DEC-90

13-DEC-98
2-JAN-91

18-JAN-91
30-JAN-91
15-FEB-91
5-MAR-91

25-MAR-91
12-APR-91
16-APR-91
6-MY-91

15-MAY-91
20-JUN-91
6-JUL-91

15-AUG-91
29-AUG-91

3-SEP-91
25-SEP-91

1-OCT-91
17-OCT-91
5-NOV-91

20-NDV-9 I
5-DEC-91
5-DEC-91

28-DEC-91
2-JAN-92

17-JAN-92
20-JAN-92

5-FEB-92
5-FEB-92

14-FES-92
4-mR-92

18-MR-92
2-APR-92

241-AM
1063.
1045.
1869.
1070.
1069.
1075.
1866.
1882.
1681.
1058.
1075.
1034.
1082.
1047.
1860.
1074.
1052.
1070.
1878.
1072.
1067.
1048.
1878.
1078.
1048.
1183.
1873.
1851.
1066.
1059.
1049.
1056.
1074.
2.200
1041.
1051.
1054.
1064.
1058.
1074.
1060.
1072.
1068.
1858.
1052.

FU4Mfl
1.883
1.099
1.047
1.475
1.582
1.508
1.237
1.039
1.100
I. 178
1.519
1.073

0.9940
8.9630
1.863
1.512

8.9988
1.080
1.474
1.857
1.481
1.469
1.476
1.041

0.9570
1.094
1.58
1.500
1.021

0.9648
1.491
1.476
1.040

0.0000
1.476
1.464
1.478
1.480
1.474
1.144
1.501

0.9768
1.095

8.9770
0.9650

-APR-92 10:01:05

orator I.D. -Corrected C/M
137-CS 60-CO
2033. 3732.
2012. 3719.
2006. 3671.
1968. 3748.
2051. 3725.
2008. 3649.
2038. 3719.
2014. 3746.
1986. 3668.
2826. 3726.
2024. 3781.
2823. - 3664.
2030. 3689.
1972. 3654.
2040. 3715.
1998. 3674.
2038. 3673.
1975. 3640.
2820. 3681.
1923. 3418.
2032. 3734.
2013. 3684.
2026. 3740.
2065. 3751.
2074. 3809.
2029. 3546.
2019. 3726.
1998. 3660.
2009. 3693.
2026. 3610.
1987. 3657.
1986. 3673.
1986. 3678.

-2.351 976.6
1980. 3648.
1980. 3675.
1976. 3588.
1983. 3612.
2012. 3689.
1959. 3710.
1982. 3642.
1971. 3668.
19741. 3654.
1989. 3608.
1987. 3625.

2814. 3699. 3273. 1.690

60-CO
3380.
3264.
3323.
3265.
3288.
3237.
3283.
3288.
3207.
3318.
3312.
3285.
3244.
3224.
3269.
3239.
3264.
3260.
3226.
3830.
3274.
3267.
3280.
3260.
3337.
3308.
3289.
3273.
3253.
3218.
3217.
3248.
3214.
884.3
3272.
3251.
3219.
318?.
3245.
3174.
3313.
3238.
3244.
3259.
3232.

Time Zero 6-DEC-84 9:36:45

Dp
FLHfM2

1.800
1.801
2.000
1.857
1.791
1.881
1.823
1.899
1.911
1.918
1.893
1.923
1.918
1.903
1.981
1.888
1.817
1.925
1.827
2.881
1.810
1.853
1.642
1.871
1.813
2.121
1.836
1.834
1.967
1.871
1.901
1.935
1.897
1.950
1.851
1.910
1.854
1.889
1.888
1.862
1.952
1.949
1.642
1.942
1.867

if

A'.

'p

I

1063. 1.081
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Detector Reliability System
Detector K Time Zero 6-DEC-84 9:36:45

orator I.D.: ---Date of Count
241-AM FUlIMO

29-JUN-90 1436. 1.562
23-JUL-90 1384. 1.541
B-AUG-93 1415. 1.559

20-AUG-90 1428. 1.269
4-SEP-99 1418. 1.589
14-SEP-90 1397. 1.341
1-OCT-90 1416. 1.239
5-OCT-90 648.5 8.085
B-OCT-99 1433. 1.117
9-OCT-99 1406. 1.105
17-DCT-90 1385. 1.137
2-NOV-90 1399. 1.137

13-HOV-98 1432. 1.521
6-DEC-90 1485. 1.559
13-DEC-98 1414. 1.227
2-JAN-91 1413. 1.158
2-JAN-91 1425. 1.187
18-JAN-91 1398. 1.284
30-JAN-91 1395. 1.194
15-FEB-91 1405. 1.887
5-MR-91 1425. 1.101
5-MR-91 1389. 1.127

25-mR-91 1391. 1.172
12-APR-91 1395. 1.198
6-mY-91 1406. 1.303

15-mY-91 1408. 1.250
28-JUN-91 1427. 1.532
20-JUN-91 1438. 1.524
B-JUL-91 1414. 1.182
15-AUG-91 1435. 1.528
1-OCT-91 1400. 1.583
5-HOV-1 1397. 1.458
20-NV-91 1481. 1.887
5-DEC-91 1420. 1.457

28-DEC-91 1396. 1.522
2-JAN-92 1393. 1.464
17-JAN-92 1386. 2.184
5-FEB-92 1423. 1.562
14-FEB-92 1421. 1.520
4-mR-92 1399. 1.546

_-MR-92 1402. 1.621
23-mR-s 1426. 1.987
23-mR-92 1389. 1.721
24-MR-92 1387. 1.854
24-MAR-92 1414. 1.633
24-mR-92 1376. 1.617

1415. 1.402

Corrected C/M
137-CS 60-CO
2074. 3970.
2100. 3968.
2876. 3977.
2136. 4829.
2094. 4836.
2114. 4013.
2085. 3981.
1155. 2819.
2095. 4023.
2136. 3996.
2898. 3978.
2133. 3991.
2182. 3996.
2104. 4818.
2102. 3982.
2049. 3975.
2067. 3987.
2106. 3987.
2119. 3945.
2089. 3966.
2106. 3996.
2068. 3931.
2099. 3942.
2897. 3920.
2892. 3943.
2066. 3952.
2059. 3588.
2091. 4018.
2078. 3958.
2088. 4038.
2075. 4034.
2100. 3976.
2081. 3968.
2104. 3994.
2105. 3982.
2077. 3935.
2082. 3988.
2866. 4818.
2092. 3985.
2871. 3945.
2893. 3979,
2280. 4435.
2267. 4431.
2285. 4406.
2297. 4341.
2280. 4407.

2095. 4001.

68-CO
3568.
3561.
3457.
3552.
3558.
3519.
3615.
1937.
3599.
3516.
3518.
3537.
3467.
3479.
3533.
3496.
3513.
3525.
3540.
3488.
3589.
3581.
3441.
3477.
3538.
3484.
2895.
3544.
358B.
3518.
3489.
3543.
3524.
3494.
3562.
3411.
3556.
3489.
3573.
3458.
3565.
3983.-
399a.
3932.
3893.
3849.,

3548.

F6M*2
2.822
2.016
2.822
2.037
2.844
2.886
2.883
7.058
1.924
1.999
1.945
1.958
2.835
1.957
1.927
1.955
1.978
1.943
1.956
2.801
2.850
1.934
2.030
2.823
1.987
1.972
3.016
2.031
2.843
1.991
2.141
2.156
2.179
2.171
2.215
2.226
2.467
2.270
2.2B1
2.309

2.591
2.432
2.543 b C.s
2.533
2.600

2.011

d
'a'

C;

Cu
4

cC

24-MR-92 13:31:44
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